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THE Western Union Company is now credited with. the 
intention of announcing a five-cent rate all over the coun- 
try. Is that a bogey to scare Mr. Garrett with ? 


THE far-reaching enterprise of the Associated Press and 
the Canadian and American telegraph companies is well 
illustrated in the maryelous speed made in reporting the 
®xecution of Louis Riel, The particulars of this great 
telegraphic feat are recorded in another column. 


WE record to-day the opening of a Van Depoele electric 
Street car line at South Bend, Ind. It has our best wishes, 
and we are tempted to quote the language of a local news- 
paper scribe who says: As soon as the system is success- 
fully established in South Bend, the same system will be 
‘naugurated in Minneapolis and Detroit. The science of 
the application of electricity as a motive power for street 
1... 288 established fact, It is no longer an experiment. 

he bray of the festive mule must go. The electric 








carry busy humanity from, their homes to the marts of 
| while, Mr. Cyrus Field and his friends are said to be even, 
Railroad. 


and the brigade in general wil] have a hard time of it. 


221 | of our principal dynamo builders. These figures are an 


¥| company to each corps, division or brigade. Why, for in- 


— — 





trade than the sting of the mule-driver’s whip.” Mean- 


better satisfied with the Daft motor than is the inventor 


York Central 

Tae FRANKLIN InsTiTUT# bas just elected six new hon- 
orary members, a distinction which is rarely bestowed. 
The recipients of this honor were : Louis Duncan, Ph. D., 
ensign U. 8. Navy ; Prof. William D. Marks, University of 
Pennsylvania ; Geo, L. Anderson, lieutenant U. 8. Army; 
J. B. Murdoch, lieutenant U.S, Navy; A. B. Wyckoff, 
lieutenant U. 8. Navy, and George M. Ward, M.D. These 
names will be recognized as belonging to the gentlemen 
composing the committee which carried out the recent 
tests of lamps and dynamos for the Franklin Institute. 
The skill exhibited and labor involved in these tests leave 
no doubt of the fact that the honor conferred upon these 
gentlemen is well earned. The Franklin Institute has ac- 
complished many good results in the past, and the future 
will no doubt see its activity and enterprise increased, if 
such were indeed possible, 

THE near approach of the opening of Congress brings 
with it the usual rumors of agovernment monopoly of the 
American Senator So-and-so is just wild to 
“‘ push” his little bill; Representative Somebody-else has 
hit upon a new idea, which he will “forward,” and the 
old-time political brigade, with the typical ferocious mus- 
taches and the usual hunger for more offices, are lustily 
clamoring for a telegraphic bureau. If these people could 
only act together they might, by the very fact of their 
unanimity, make some headway, but in view of the in- 
numerable axes to grind, the Senator, the Representative 


Meanwhile the American people, believing that competi- 
tion is the life of trade, will continue to advocate free 
telegraphs, untrammeled by the meddling policy of a 
**parental” government. The people can still take care 
of themselves. 


Exxcrric lighting has long since arrived at the stage of 
a permanent industry, and if anything were wanting to 
establish this fact it can be found in the large number of 
subsidiary industries it has created, as well as the impetus 
which has been given to others already existing. Steam 
engine building may be said to have been one of the prin- 
cipal industries affected by the advent of the electric light, 
which has admittedly had a great influence in bringing 
the remarkable improvements developed in engines 
within the last few years. Asan indication of the import- 
ance which steam engine builders attach to the electric 
lighting trade, it may be mentioned that the new cata- 
logue of the Armington & Sims Engine Company con- 
tains a full list of sizes of engines and other details 
adapted to each of the various sizes of dynamos of some 


interesting study in themselves. Other instances might be 
mentioned, but it has been demonstrated sufficiently that 
the motives of those who criticise the stability and profit- 
ableness of electric lighting are far from pure, or else are 
the result of ignorance. 


THERE is a movement to form a signal corps in connec- 
tion with the National Guard, on the model of the United 
States Signal Service. It is argued that in times of riot or 
disturbance the usual means of communication, such as 
telegraph, telephone and district messenger service, are 
likely to be interrupted, whether by accident or design, 
when it will become necessary to fall back on the flag, 
torch, lantern or other apparatus. The idea is a good one. 
Perhaps underground wires would be more difficult to 
break or interrupt than aerial circuits, and if'so, there is 
another good reason for burying the wires, after which the 
necessity for resorting to visual signaling or mere sound 
signaling would not be so great. Our own opinion is that 
the National Guard should not be restricted to a signal 
corps of the kind now suggested in high quarters, but 
should as far as possible have an electrician or electrical 


stance, should not the new signal men be able to operate 
such a balloon as that recently tried in England by Mr. 
Eric Bruce, for exchanging information at night by means 
of flashes of electric light? 


Ong of our German contemporaries devoted recently 
some space to the experiments of one Procopius Diwisch, 
and details a number of interesting devices produced by 
him. Among them, the lightning rod occupies a promi- 
nent position, and Diwisch’s biographer claims for him the 
priority of invention in this field, on the strength of the 
fact that he erected such a contrivance in his garden in 
1754. So far as dates are concerned, Diwisch can by no 
means be counted as the original Jacob in the lightning 
rod business, as the thing had been done some time before 
by several others, and the idea of drawing sparks from 
clouds had been suggested by Franklin in 1749. Indeed, 
records show that before Diwisch’s date two houses in 
Philadelphia were struck by lightning during a thunder- 
storm, and the one protected by lightning rods was not 
injured, while the other was severely damaged. We 
might enter more into the detail of this question, but 





‘dynamo furnishes a surer, cheaper and safer power to 





80 frequently that our readers will pardon us for refusing 


to dig up dead issues. Justice must be done though the 
Heavens fall, but sometimes the wish is heard faintly that 
the Heavens would fall on a few of the men who had 
«done it before.” 


OvR article on another page detailing the claims of 
Antonio Meucci to the invention of the telephone, might 
almost be said to read like a painful romance, It seems 





‘well-nigh impossible that a finished invention, such as 


Meucci claims to have had as far back as 1864, should have 
remained in obscurity in spite of the strenuous efforts of 
the inventor to bring it before the public, Yet if we are 
to believe Mr. Meucci, such is the case. Meucci’s claims, 


‘it must be admitted, bear the stamp of genuineness, in that 


his instruments show a series of stages of development, 

such as every invention passes through before reaching. 
perfection, and the witnesses he cites in his affi- 
davit filed in the case before Secretary Lamar, at 
Washington, would appear to substantitate the 

fact that he tranemitted speech as he declares. It must be 

looked upon as another evidence of the fickleness of for- 
tune that Mr. Grant was prevented from making the test 
on the District Telegraph lines in this city, for, if tried, the 
success or failure of Meucci’s instrument would have been 
demonstrated. Still the question arises, why did not 
Meucci apply to other owners of lines, ard the only answer 
he gives is his lack of knowledge of the English language, 
and his great poverty, which compelled him to stick to his 
work to gain a livelihood. Meucci’s story, if true, is an⸗ 
other example of the hardships experienced by pioneers in 
any line, and of mishaps, which will continue to be chron- 
icled as long as there are inventors on earth, 


We must again refer to the criticisms on our electric 
light systems which a recent English visitor makes, They 
are evidently the impressions of an intelligent foreigner, 
who has perhaps not spent sufficient time among us to ap⸗ 





will bear study, and it would be interesting to know why 
English arc lamps show up-better than our own—if they 
do. Again Mr. Lever seems to think that our high ten 
sion arc systems are temporary, and questions whethet the 
supply of thousands of arc lights to stores, etc., fof 
advertising purposes, is a healthy development of the 
electric light, If statistics can be depended upon, this 
statement is uncalled for, since the arc light is steadily 
advancing and, although it is used in some cases for 
advertising purposes outside of buildings, its mait 

is in the interior, where absolutely more 
light is required than had heretofore been avail- 
able. Mr, Lever does not take kindly to the systeni 
of running incandescent lamps on arc circuits, and hopes 
it will not be extended. This wish is rather unkind, as 
the system has its raison d’étre as well as any other, and 
the objection only arises from Mr. Lever’s animosity to 
high tension currents, the spread of which he bewails, 
We also fail to see why better results should be obtained 
by placing the electric lighting in the hands of municipal 
authorities, which, Mr, Lever thinks, will eventually o¢cur, 
However, the genial critic pays us a compliment in aver- 
ring that our incandescent-lamp holders and fittings are 
superior to those of his own country, and this goes td 
prove that his criticisms are sincere, if not always 
deserved. 


THE experiments in transntission of power, which M. 
est, as'they embrace the longest distance at which electric 


to see anything extraordinary in them, as would 


gent study, might have been accomplished by many 
others besides M. Deprez, especially with the unlimited 
capital such as he had at his command. The question to 
bé here solved is one only of degree, for the numerous 
electric railways now in operation demonstrate that the 
current can be economically transmitted for miles, But 
Deprez’s results were obtained in a manner which is 
open to criticism, in that they do not truly repre- 
sent an actual transmission. It will be noted that 
the generator and receiver were placed side by side, 
the line forming a loop arouml them, Providing 
the line were perfectly insulated, this arrangement would 
make no difference ; but it is evident that any cross-leak- 
age, due to defective insulation, would make a difference, 
shortening the effective length of the line proportionally, 
With the high electromotive force used by M. Deprez, it 
seems probable that leakage occurred, and that its effects 
may have conduced to the high results obtained. Again, 
the excitation of the fields of both generator and receiver 
by separate dynamos, greatly simplifies the problem, and 
shows that every advantage has been taken by the ex. 
perimenter. However, M. Deprez has achieved a good 
point in lowering the speed of his machines, high E. M, F, 
being obtained by employing high-resistance armatures, 
But if, as M. Deprez claims, everything was in correct 
working order and the line perfectly insulated, we see no 
reason why the expense of erecting a costly loop circuit 
should have been incurred. An equivalent local resist- 
ance between the machines would have answered the same 
purpose exactly. The case can hardly be called one of 





priority claims on modern inventions must now be handled 


transmission in the true sense of the word, 


pfeciate our peculiar institutions. Some of his suggestions 


Deprez has just concluded at Creil, are no doubt of inter⸗ 
transmission has thus far been carried on. But we fail 


appear’ to a few of the Deprez disciples. The resulé © 
which he has obtained is one which, with dili< © 
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Experiments on Transmission of Power by Electricity 
between Paris and Creil. 





* 


BY M. MARCEL DEPREZ, 


I am happy to announce to the Academy that the first 
experiments on the transmission of power by electricity 
have taken place, and that the results have been very satis- 
factory. 

The length of the telegraphic line connecting the two 
stations is 56 kilometres (35 miles), but as the return of the 
current does not take place by the earth, it is really obliged 
to traverse a line of 112 kilometres of copper cable, equiv- 
alent in section to asingle wire of 5 millimetres in diam- 
eter. 

The total electric resistance of this cable at the temper- 
ature of 15° C. is 100 ohms. ; 

The generating machine is at Creil. It has two rings 
revolving in two distinct magnetic fields, each composed 
of eight electro-magnets. Each ring has a resistance of 
16.5 ohms and an external diameter of 0.78 metre. 

The current produced by this machine was utilized at 
La Chapelle by two receiving machines, situated at some 
hundreds of metres from each other. Only one of these 
receivers is at present completed. It possesses, like the 
generator, two rings; they have each 0.58 metre exterior 
diameter and an electric resistance of 18 ohms. 

The experiments, begun on October 17th, took place on 
a looped circuit; that is, the generating and receiving ma- 
chines were placed side by side, as took place in the experi- 
ments made in March, 1883, in the works of the Railway 
du Nord, by a Commission nominated by the Academy. 
The objections which certain persons have raised to this 
manner of experimenting, which is much better adapted 
for scientific verification than the transmission to a 
distance, have been declared groundless by Tresca, with 
the reservation that we take, be it well understood, all the 
necessary precautions for measuring, during the experi- 
ment itself, the real resistance of the line, which has been 
actually done. 

Between the generator and the steam-engine which sets 
it in motion there is introduced a very exact dynamometer, 
analogous to White’s dynamometer, which inscribes at 
each instant upon a band of paper the mechanical work 
absorbed by the generator. This dynamometer has been 
studied by M. Contamin, the engineer of the Northern 
Railway of France. 

The recipient is fitted with a Prony brake; in which the 
heating of the friction pulley is rendered impossible by 
means of a circulation of water. This brake remains in 
perfect equilibrium for entire hours. Buss tachymeters 
show at each instant the speed of the generator-and of the 
receiver. These speeds, however, remain constant dur- 
ing the entire duration of an experiment. 

We have, therefore, all the elements necessary for de- 
termining the mechanical work absorbed by the generator 
as well as that reproduced by the receiver. 

As for the electrical measurements, they have been 
taken by means of three galvanometere, perfectly gradu- 
ated, and which show the difference of potential at the 
brushes of the generator, the difference of potential at 

the brushes of the receiver, and the intensity of the cur- 
rent traversing the two machines and theline. Two other 
instruments, lastly, serve for measuring the intensity of 
the currents produced by small exciting machines, used 
for producing the magnetic fields of the generator and 
the receiver. The indications of all these instruments are 
of a great exactitude. 

I will give in a future communication very complete 
tables, containing all theelectrical and mechanical data 
of the experiments conducted either by M. Collignon, chief 
engineer of bridges and highways, or by myself.. For the 
present I will content myself with giving the results of one 
of the experiments of the Commission, and of another ex- 
periment made two days afterwards in the presence of M. 
Sartiaux, sub-inspector of the Northern Railway of France 
and engineer delegated by the commission of experi- 
ments. 

FIRST EXPERIMENT. 


tor | ee Receiver. 

8 in rev. per minute................ 248 

ectromotive force, direct or inverse.... 38 volts. 4242 volts. 
Intensity of current... .....ieeseecsees 7.2lamp. 7.21 amp. 
Work in magnetic field (in et 9. 3 3.75 
Electrical work (in horse-power) /..:.... 53.5) 41,44 
Mechanica] work measured oi with the dy- 

namometer or the brake Piedad 62.10 85.10 

EFFICIENCY. 
takde Aceeet ear — per cent. 
Umdenstetas recente vetaccas 47.7 
SECOND EXPERIMENT. 
Generator. Receiver. 

—* wer wees fas ook cere oe ote 170 277 

ectromotive force..... 26 2... ecceeeds 5717 volts. 4441 volte, 
Intensity of current...... .......-.+++; 7.20 amp. 7.20 amp. 
Work in magnetic field...../.... ...... 10.30 3.80 
Eidctrical works. 5... 6. (640s Scie cceecs 90 43.4 
Mechanical work (measured with the 

dynamometer or the brake).......... 61 40 

EFFICIENCY. 

we <a dieehbacnid cad 78 percent 


It will be seen, and it is to this point that I desire to 
draw attention, that a useful work of 40 horse-power has 
been developed by the receiver with an industrial yield 
of 50 per cent., the speed of the generator being only 170 


- | overlooked. 





evolutions per minute, and that of the receiver 277. The 





electromotive force of the generator was about 5,700 volts. 
In other experiments it has exceeded 6,000 volts. These 
machines, therefore, develop considerable electromotive 
forces with very low angular velocities. It will be re 
marked, also, that the receiver, though having rings of 
only 0.50 metre in diameter, and being traversed by a cur- 
rent of only 7 ampéres, developed a useful mechanical 
work of 648 kilogrammetres, without any appreciable 
heating. These are conditions which hitherto have not 
been realized. : 

I cannot conclude this note without mentioning the per- 
sons whose assistance has rendered these costly experi- 
ments possible; above all, Dr. Herz, editor of La Lumiére 
Electrique, who for two years has defended with the 
greatest energy, and by all the means in his power, the 
cause of the electric transmission of force to great dis- 
tances, and thanks to whom, I have been able to under- 
take the experiments of Munich, of the Northern of 
France, and of Grenoble. © 

The present experiments, the first results of which I 
have laid before the Academy, have been made with the 
assistance of MM. de Rothschild.—Comptes Rendus. 





Simultaneous Telegraphy and Telephony. 


To the Editor of The Electrical World : 

Sir: Asit may be of interest to your readers, I give a brief 
detail of a successful test of simultaneous telegraphy and 
telephony over the same wire. The test was made by Mr. 
L. L. Doane, Secretary-Treasurer of the New Westminster 
(B. C.) Telephone Company and myself, between this city 
and Granville—a distance of: twelve miles—over the tele- 
graph line, closed circuit ; Morse system. The telephones 
used were those invented by M. Van Rysselberghe, of 
Brussels. In making the test we used extra electro- 
magnets and condensers as given in THE ELECTRICAI. 
Wor. of May 23 last, but as the diagram in that issue 
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Ground Groana 
SIMULTANEOUS TELEGRAPHY AND TELEPHONY—CLOSED 
CIRCUIT. 


appears to be intended to be made on open circuit telegraph 
system, our connections were made somewhat different, as 
will be seen by the diagram which I inclose. Mr. Doane 
and myself have gone to a great deal of trouble and ex- 
pense to make a successful test, and if we are deserving of 
any mention for the interest we have taken in the matter 
we would be pleased to receive it through the columns of 
THE ELECTRICAL WORLD. 

Would you be good enough to inform me if the test has 
ever before been successfyl over closed circuit system in 
America? S. T. MACKINTOSH, 

Manager Dominion Government Telegraph 
and Signal Service. ; 

New WESTMINSTER, B C., Oct. 21, 1885. 

{The Van Rysselberghe system has been put in operation 
in South America within a short time ; but we are unable 
to say whether on closed or open circuit. Mexico, we be- 
lieve, has also taken up the —— —Eps. E. W.] 


—ñ— > 


Oar Lights as Others See Them. 


The interesting remarks of Mr. Charles Lever, who gives 
his impressions on electric lighting in this country, con- 
tinue to appear in our London contemporary, the Electri- 
cal Review. After referring to the lack of individuality in 
our systems, Mr. Lever says : . 

The only attempt at striking out into a new field simply 
lies in the fact that one or two systems employ a small 
current with along arc, whilst the others use a heavy 
current and a short arc. In the-one case we have a light 
with a tendency to give out disagreeable blue rays, in the 
other a pleasant light accompanied by the usual hissing 
noise and occasional flickering. There is no bappy 
medium. No experimenting appears to have been done 
in order to ascertain which is the most suitable current to 
use with a given diameter of carbon, and what is the 
proper length of arc to work with in order to give the 
best results. The fact that the positive carbon ought to 
have a well defined crater appears to have been 
It is even rare to find an ammeter 
in circuit with the lamps in order to see that 
the right current is passing through them, Evidently it 
matters little whether the lamps are hissing or flickering 
so long as the lights are kept burning. That the lights can 
be depended upon is, however, shown by the fact that the 
gas is very rarely kept burning where such arc lights are| 











ne 
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—*— sat Wave aS ae The fact of 
so many copper-coated carbons being used in the arc lam), 
has, no doubt, a.great deal to do with the unsteadiness v¢ 
the lights. * * * Outside of this carbon question it 
should be pointed out ha the lamps themselves are by no 
means as regular in adjusting the carbons, or feeding, as 
those we are acquainted with in this country. | — 

Of course it should be stated that there are are light cir- 
cuits many. miles in length in the United States, and this 
high tension system admirably fulfills the requirements 
temporarily. The word temporarily is here used ai. 
visedly, for it is a question whether thé supply of thou. 
sands of are lights to stores, etc., for advertising purposes 
alone, can be considered a heathy development of the elec. 
tric light. Even the manner in which such installations 
are carried out, shows them to be of a temporary character, 
There are many people in the United States who have tric: 
these arc lights for advertising purposes, and have discon. 
tinued them, and, on the other hand, there are others vho 
stick to them when they find it paysthem todo so, 

Although the incandescent lamps themselves are no 
more efficient in America than they are here, yet, on the 
whole, incandescert light installations are there carried 
out in a much better manner than those in this country, 
In the States we don’t find manufacturers claiming an 
efficiency of 2} watts per canille-power, but they supply 
good, substantial, and durable lamps, giving an honest 
sixteen candle-power. Neither do we find lamps of dif- 
ferent voltage, some almost ready to burst with bright- 
ness, others dull with redness, in their installations, but 
lamps of w»iform brilliancy. Probably this fact is to be 
attributed to the better methods of gauging filaments in 
America. .That attention to detail, which has been omitted 
in arc lighting, has been bestowed in its entirety on incan- 
descent. lighting. The incandescent ‘lampholders and 
fittings in the United States are altogethér more substantial 
than those in England. The fact is that we want, in our 
incandescent light installations, more of the substanti:| 
and less of the flimsy, more of the practical and less of the 
theoretical, and more of the actual and less of the 105 per 
cent. efficiency business. 

As regards working arc and incandéetelé lights to 
gether, it is an unfortunate thing that we,'in England. 
have already advocates and admirers of the high tension 
supply system. During the past two years, a system has 
cropped up in the United States, whereby incandescent 
lamps are worked on the same circuit as the‘are lights by 
means of high tension currents, An automatic arrange- 
ment is provided with each incandescent so that in 
the event of said lamp giving out, a resistanee équivalent 
thereto is thrown in circuit. It isasystem v has not 
made much headway, and it is to be hoped that it never 
will. Notwithstanding the theoretical “besh” which 
has been put forth by the advocates of the high tension 
system in this country, the practical electri¢ian knows 
perfectly well that this is not the field to work in, if we 
are to make a success of our future electric light supply 
stations, And, when these (low tension) lighting. stations 
have developed into undertakings of any de, the 
supply of electricity must eventually fall into the hands of 
the municipal authorities—as in the case of gas and water 





-undertakings—in order to secure the best results for the 


public benefit. 
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A Modification of the Bunsen Photometer. 





All who have occasion to use the Rudorf modification of 
the Bunsen photometer, in which the screen bisects the 
angle between two mirrors set with an angle of 140° be- 
tween them for actual measurement, have no doubt met 
with the common difficulty of placing the screen exactly 
within certain limits. 

That is, after it has been set, it is possible to change its 
position considerably without altering to an appreciable 
extent the appearance of the spot. And again, where 
using, for instance, the constant-level Argand lamp to 
measure the intensity of the light of an arc lamp employ- 
ing a screen with the ordinary grease-spot, the difference 
in color of the two lights proves a source of annoyance 
and error. 

These defects are happily remedied in a modification of 


‘l'the Rudorf screen by an accomplished young officer, Lieu- 


tenant Millis, of the United States Corps of Eugineers, 
and its perfect —— is only equaled by its sim- 
plicity. 

The ordinary — screen, as is well known, consists 
of aground of white paper doubled, in which, at the 
centre of the screen, is cut a circular hole which is closed 
by a/single thickness of ‘paraffined paper pressed between 
two layers of white paper. The modification consis 
simply in placing from one to four thicknesses of paraffined 
paper, according to the strength of the light to be tested, 
between the white sheets, and where these sheets appear 
at the opening the paraffined paper has a circular hole cut 
in it concentric with that of the white paper, ite diametr 
being about one-third that of the latter. By this chans¢ 
the effect of color seems to be eliminated, and in the re 
flected images, when the screen is at its proper position. 
we have an intense black centre in relief against a white 
ground. A slight movement of the screen along the bar 
alters this effect, and thus the utmost nicety of — 
is rendered possible. 
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~ eueet’s Claims to the Telephone, (| pasteboard, shawn in —— and held it to| about to start for that country, Bendalari, however, neg- 
ats ato y Cages F — —— his éar and ught that heard the sound more distinctly. | lected the matter, and nothing was heard of it from that 
Sue i hinre aleeaay Dec Sterna pases these | ‘These in —* | were ponstructed in 189 im He-| quarter. At the same time Meucci described his invention 
columns that, notwithstanding the refus Attorney | vana, where Meucci was mechanical director of a| in L’Heo d'Italia, an Italian paper published in this city, 
soneral, Mr. Garland, to institute suit for'the nullifica- | theatre. 1 May, 1851, he eame to this country, and | @nd.awaited the return of Bendalari. 


tion of the Bell patent, application has again been ‘made 
by the Globe Telephone Co., of this city, the Washing- 
ton Telephone Co., of Baltimore, and the Pan Electric 





Co. 


These applications have been referred to the In- 


settled in Staten Island, where he has lived ever since. It 
was not until a year later that he again took up his tele- 
phonic studies, and then he tried an srrangement some- 
what different from the first. He used atin tube, Figs. 3 
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Meucci, however, kept at his experiments with the object 
of improving his telephone, and several changes of form 
were the result, Fig. 8 shows one of these instruments 
constructed during 1864-1865. It consisted of a ring of iron 
wound spirally with copper wire, and from two opposite ‘ 
sides iron wires attached to the core supported an iron 
button. This was placed opposite an iron diaphragm, 
which closed a cavity ending in a mouthpiece. He also 
constructed the instrument which is shown in Fig. 9, and 
which, he says, was the best instrument he had ever 














MEUCCI’S CAVEAT, 1871. 


terior Department and Patent Office for examination, and 
upon their report the ivstitution of the suit depends. The 


evidence which. the companies above mentioned have pre- | he states, he frequently conversed with his wife from the 
sented includes not only the statement of ‘Prof. Gray and | basement of his house to the third floor, where she was 
the circumstances connected with his caveat. but brings out | confined as an invalid. ; 


fully, for the first time, the claims of Antonio Meucci. 


The latter evidence is intended to show that Meucci in- yb 
vented the speaking telephone not only before Bell, but’ instrument he constructed on this idea is shown in. Fig. 5. 
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Figs. 3 anp 4.—1852. 





that he antedated Reis by several years. Ina recentinter- 
view with Meucci we obtained a brief history of his life 
and of his invention, which will, no doubt, interest our 
readers. Meucci, a native of Italy, was educated in the 
schools of Florence, devoting his time as a student 
to mechanical engineering. In 1844 he gave considerable 
attention to the subject of electricity, and had a contract 
with the government of the Island of Cuba to galvanize 
materials used in the army. While experimenting with 
electricity he read the works of Becquerel, Mesmer and 
others, who treated largely of the virtues of electricity 
in the cure of disease. Meucci made experiments in this 
d'rection, and at one time thought that he heard the sound 
of « sick person’s voice more distinctly than usual when 
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Fio. 7.—1858-60. 
he had the spatula connected with the wire and battery in 
bis mouth. 

The apparatus he used for this purpose is shown in Fig. 
1. It consisted of an oval disc or spatula of copper at- 
tached to a wire which was coiled and supported in an in- 
—* handle of cork. To ascertain that he was able to 

®ar the sound, he covered the device with a funnel of 


and 4, and covered it with wire, the ends of which were 
soldered to the tongue of copper. With this instrument, 


i ts, he conceived the idea of 
with a metallic core, and the first 


Continuing bis ¢ 
using a bobbin of 








constructed, The bobbin was a large one, and was placed 














‘FIGS, 1 AND 2.—1849. 


in a soap-box of box-wood, with magnet core and iron 
diaphragm. Still seeking greater perfection, Meucci, in 
1865, tried the bent horseshoe form, shown in Fig. 10, but 
found it no improvement, and, although he experimented 
up to the year 1871, he was not able to obtain any better 
results than the best of his previous instruments had 
given. 

When Meucci arrived in this country he had property 
valued at $20,000, and he entered into the brewing busi- 
ness and into candle-making, but he gradually lost his 
money, until in 1868 he found himself reduced to little or 
nothing. To add to his misery he had the misfortune of 








Fig. 5.—1858. 


It consisted of a wooden tube and pasteboard mouth- 


wires, surrounded at their upper end by a bobbin of insu- 
lated wire. The diaphragm in this instrument was an 
animal membrate, and it was slitJin a semicircle se as to 
make a flap or valve which responded to the air vibra- 
tions. This was the first instrument ia which he used a 
bobbin, but the articulation naturally left much to be de- 
sired, on: account of the use of the animal membrane. 
Meucci fixes the dates from the fact that Garibaldi lived 
with him during the years 1851-54, and he remembers ex- 


— 














‘> FIG, 8.—1864-5. 
plaining the principles of his invention to the Italian 
patriot. . — 

After constructing the instrument just described, Meucci 
devised another during 1853-1854. This consisted of a 
wooden block with a hole in the centre which was filled 
with magnetic iron ore; and through the centre of which a 
steel wire passed. The magnetic iron ore was surrounded 
bya coil of insulated copper wire. But an important im- 
provement was introduced here in the shape of an iron 
diaphragm. With this apparatus greatly improved effects 
were obtained. 

In 1856 Meucci first tried, he says, a horseshoe magnet, as 
shown in Fig. 6, but he went a step backward in using an 
animal membrane. He states that this form did not talk 
so well as some which he had made before—as might be 
expected. : 

During.the years 1858-1860 Meucci constructed the in- 
strument shown in Fig. 7. He here employed a core of 


coil. He used an iron diaphragm. and obtained such good 
results that he determined to bring his invention before 
the public. His national pride prompted him to have the 
invention first brought out in Italy, and he intrusted the 





matter toa Mr. Bendalari, an Italian merchant, who was 


i 
piece, and supported within the tube was a bundle of steel 


tempered steel magnetized, and surrounded it with a large:|: 


being on the Staten Island ferry-boat ‘‘ Westfield” when 











Fic. 6.—1856. 


the latter's boiler exploded with such terrible effect in 
1871. He was badly scalded, and for a time his life was 
despaired of. After he recovered he found that his wife. 
in their poverty, had sold all his instruments to John 
Fleming, a dealer in second-hand articles, and from whom 
parts of the instruments have recently been recovered. 
With the view of introducing his invention, Meucci now 
determined to protect it by a patent, and having lost his 
instrument he had a drawing made according to his 
sketches by an artist, Mr. Nestori. This drawing he showed 
to several friends. and took them to Mr. A. Bertolino, 
who went with him toa patent attorney, Mr. T. D. Stet- 
son, in this city. Mr. Stetson advised Meucci to apply for 














a t,. but Meucci, without funds, had to content 
— with a caveat» To obtain money for the latter he 
formed a partnership with A. Z. Grandi, 8. G. P. Bugug- 
lio and Ango Tremeschin. The articles of agreement be- 
tween them, made Dec. 12, 1871, eredit Meucci as thw in- 
ventor of a speaking telegraph, and the parties agree to 
furnish him with means to procure patents in this and 
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other countries, and to organize companies, etc. The 
name of the company was ‘Teletrofono.” They gave 
him $20,with which to procure his caveat,.and that was all 
the money he ever received from this source, 

The caveat which Meucci filed contained the drawing 
made by Nestori, and as shown in the cut, which is a fac- 
simile, represents two persons with telephones connected 
by wires and batteries in circuit. The caveat, however, 
does not describe the invention very clearly ; it describes 
the two persons as being insulated, but Meucci claims that 
he never made any mention of insulating persons, but only 
of insulating the wires. To explain this seeming incon- 
gruity, it musé be stated that Meucci communicated with 
his attorney through an interpreter, as he was not master 
of the English language; and even at the present time he 
understands and speaks the language very poorly, so much 
so, that we found it necessary to communicate with him in 
French during the conversation in which these facts were 
elicited. 

In the summer of 1872, after obtaining his caveat, 
Meucci, accompanied by Mr. Bertolino, went to see Mr. 
Grant, at that time the Vice-President of the New York 
District Telegraph Company, and he told the latter that 
he had an invention of sound telegraphs. He explained 
his inventions and submitted drawings and plans to Mr. 
Grant, and requested the privilege of making a test on 
the wires of the company, which test if successful would 
enable him to raise money. Mr. Grant promised to let 
him know when he could make the test, but after nearly 
two years of waiting and disappointment, Mr. Grant said 
that he had lost the drawings; and although Meucci then 
made an instrument like the one shown in Fig. 9 for the 
purpose of a test, Mr. Grant never tried it. Meucciclaims 
that he made no secret of his invention, and as instance 
cites the fact that in 1873, a diver by the name of William 
Carroll, having heard of it, came to him and asked him if 
he could not construct a telephone so that communication 
could be maintained between a diver and the ship above. 
Meucci set about to construct a marine telephone, and he 
showed us the sketch of the instrument in his memoran- 
dum book, which dates from that time and contains a 
number of other inventions and experiments made by 
him, 

When Professor Bell exhibited his invention at the Cen- 
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tennial, Meucci beard of it, but his poverty, he claims, pre- 
vented him from making-hie protestations of priority ef- 
fective, and it was not until comparatively recently that 
they have been brought out with any prominence. 

— — ——— — — 


A News-Gathering Feat. 


A statement has been made in Chicago of the work done 
by the Associated Press in transmitting the news of the exe- 
cution of Louis Riel at Regina, on the 16th inst. A repre- 
sentative of the Associated Press was sent from Chicago 
to Regina, which is located on the Canadian Pacific Rail- 
way, 400 miles west from Winnipeg. The execution oc- 
curred at the barracks of the mounted police force, four 
miles distant from the telegraph station. The famous 
rebel was hanged at 8.23 a. M, mountain time, or 9.23 
Chicago time. The bulletin announcing the event was 
carried by a mounted courier to the telegraph office of the 
Canadian Pacific Telegraph Company, which wired the 
message to Winnipeg. 

Here a special messenger, employed for that purpose, 
carried the message to the office of the Great Northwestern 
Telegraph Company, three blocks distant, who put it on a 
direct wire for Chicago, where it was received at 10.06, or 
43 minutes after the event, including the transmission of 
the message. Eighteen minutes of this time was consumed 
in traversing the distance from the barracks to the tele- 
graph office. 

In view of the natural obstructions to speed which in- 
tervened, the feat is one of the most remarkable in news 
gathering of a recent date, Before 11 a. m., Chicago time, 
2,000 words, giving a description of Riel’s last hours and 
the crowning act of the tragedy, were in every principal 
Associated Press office in the United States and Canada. 





Testing Magnetism In Watches. 





Some very pretty experiments showing the effecis . of! 


magnetism on the steel parts of a watch can be very easily 
made as follows: Take a glass of water,.a balance-wheel 
and an ordinary magnet, say 12-inch horseshoe. The bal- 
ance-wheel will float if carefully laid on the surface of the 
water. Bring the magnet near it and it will be attracted, 
repelled or revolved.as the different poles. are brought to 
bear; and when the anagnet. is removed to a.distance the 
balance willarrange iteelf.in the north and south polarity, 
the same as a compass needle. A hair-spring will float in 





| use countershafting, the speed on the dynamo pulleys be- 


the same way, and is much more sensitive to ‘the magnetic 
influence—the delicate lines of steel are alive to the slight- 
est change of polarity, as exhibited by the magnet, and if 
left free it will immediately arrange itself in the north 
and south line. Also the fork, the regulator or any 
of the flat pieces of steel can be made to float (care 
being taken that they are dry and carefully laid upon the 
water), and their antics under the m influence are 
very amusing, appearing “like things of life” as they 
“*bout face,” turn sharp corners or ‘‘scoot” across the 
surface of the water in obedience to the attracting force. 
It will be noticed that the finer finished pieces of steel, and 
those with the finest points, are much the more sensitive, 
thus demonstrating the assertion that the finer the watch 
the more susceptible it is to magnetism, These simple ex- 
periments, which any watch-maker can readily try, show 
why and how a watch, when once magnetized, is affected 
by varying influences of magnetic or electric conditions, 
The paris are each attracting the other, but with a vary- 
ing force as the position of the watch is changed or brought 
into an atmosphere more or less charged with magnetic or 
electric forces. Some such simple investigations as these 
may furnish a key to mysteries which have long puzzled 
many skillful watchmakers, and will account for the ua- 
satisfactory performance of watches otherwise perfect. 





A Novel Dynamo with Internal Pole-Pieces. 





Among the recent methods of utilizing the ‘‘ dead ” wire 
in the Gramme type of armature is that of connecting 
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Fig, 1. —A NoveL Dynamo. 


the inner ice by ‘auxiliary electro-magnets. This 
arrangement, lately devised and patented by E. P. Clark, 
of Owego, N. Y., is illustrated in the accompanying 
engraving. The dynamo is shown in elevation in Fig. 1, 
and Figs. 2 and 3 show two transverse sections with 
different construction. As will be seen, the ring armature 
A is located between the inner and outer pole-pieces F and 
D, which are secured to their respective field magnets C’ 
and C. The pole-pieces F and D are connected by plates 
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Figs. 2 anD 3.—NoveL DyNamo. 


of iron E. The auxiliary field-magnets are shown at C” 

and C’”’, and their pole-pieces are those of the field-mag- 

nets C’. In the arrangement shown, Fig. 2, the shaft 

passes between the magnets C’”’, while in Fig. 3 the shaft 

passes loosely through the double core of the magnets C”. 
— ç — poe oe Oo” 


A New Incandescent Central Station. 





The St. Louis luminating Company, of St. Louis, a 
new organization, are rapidly getting into shape to supply 
incandescent lighting from their central station. The 
station is 50 x 150 feet long, built of brick, divided into 
offices and storeroom, facing the street, with dynamo and 
engine-room adjoining and boiler-room in the rear, with 
ample yard facilities for coal, etc. It is built fora capa- 
city of 3,000 lights when fully equipped, but the company 
commence with about half that number. They have in- 
stalled a 60 horse-power Fitchburg automatic engine and 


4nig 600 revolutions per minute. The system used is the 
Heister.. This system possesses many new features, among 
which is the transmission of the current over great dis- 
tances on a moderate. sized wire. The circuits are run 
with 100 lamps in series, An automatic device in the 
socket of each lamp ‘cuts it out of-the circuit. Should any 
of the lamps burn out the indicatorin the station shows at 
the instant that.a lamp has brokén-down. ..The lamp used 





on the Heisler system is the Bernstein.’ The BE. M.-F. is 





1,600 volts, with 4 ampéres, The system‘has ‘beer ‘in op- 


— 
eration for some time, a small plant being run. from the 
Heisler Electric Light Company's works, Thereare many 
advantages in this method of arranging incandescent lamps 
in series, and the result of operating on a large scale i, 
looked forward to with interest. A similar method 
Banting, fo sem in. apneasne in Rpetnwt Sey but only for 
street lighting. - 

The company have got their 55-foot.. — place and 
are now putting up their lines, insulated wire only being 
used, The whole installation is being done under the 
supervision of Mr. Geo. H, Hewes, a prominent civi! ang 
mechanical engineer of St. Louis, who has accepted the 
management of the company. 

As usual where electric light stations are being started, 
the man is on hand who wants a light on his back stoop, 
and lives 60 blocks away from any of the circuits, ap, 
wonders what sort of electric light it is anyhow when he 
can’t have a light, 

The officers of the company are: W. R. Allen, President; 
W. R. Donaldson, Vice-President ; J. W. Wallace, Secre. 
tary and Treasurer ; and Geo. H. — — B. 


Apparatus for Individual Call Telephone Lincs, 


Many devices have been employed to reduce the expense 
of telephoning, among which the system of placing se vera] 
subscribers on a single wire has received considerable at. 
tention. This method requires an individual call for each 
sub-station, so that no annoyance may be caused by an. 
swering calls intended for others on the line. Ina system | 
of this kind Mr. L. Maiche and Dr. D. Tommasi have re. 
cently introduced an apparatus at each station which per. 
mits the required station to be connected so that all inter. 
mediate stations are cut out. The principle consists in 
sending currents of different strengths from the centr) 
office, according to the office which it is desired to call, the 
instruments at the stations being constructed according\, 

The apparatus shown in the accompanying engraving, 
taken from Bull. Inter. d. Téléphones, consists of two 
electro-magnets, each with its armature. Both of the lat- 





}ter are pivoted at their outer ends, and have prolongations 





APPARATUS FOR INDIVIDUAL TELEPHONE CALL. 


provided with springs and adjusting counter-weights. 
The resistance of each armature to the attraction of its 
electro-magnet is such that it is attracted only when a cur- 
rent of a certain strength is sent over the line. ;In addi- 
tion, the arrangemert is such that.if the first armature 
(the one to the left) alone is attracted, communication is 
established between the station and the central office. If, 
on the contrary, both armatures are attracted, the current 
passes on to the following stations. These connections are 


‘| effected by means of a series of contacts in the centre of 


the apparatus, According to circumstances the armature 
to the left or both armatures strike against one or the 
other of these contacts. 

Finally the apparatus at the subscribers placed on the 
same line, is so arranged that the action of the electro- 
magnet to the right, at the first station, is similar to that 
of the left at the second station ; again the action of the 
right electro at the second is similar to the left at the third 
station, and so on. 

The different instruments can be connected in series or 
in parallel by means of twoof the four large binding- 
screws placed at the corners of the base. The small bind- 
ing-screws receive the wires from the battery and the tele- 

hone. 

r The action of the system is very simple. Let us suppo%¢ 
that the resistances of the armatures at stations 1, 2. * 
etc., on the same line, are made to correspond respectively 
to currents represented by 2, 2 and 4, 4 and 6, etc. 
Daniell’s cells. Under these conditions, if it is desired to 
call station 2, the current of 4 cells is sent into the line: 
this current overcomes the resistances of both armatures 
at station 1, and also the armature of the first electro-m2s- 
net of station 2. The current thus passes station 1, and 
stops at station 2, which is called. At the same time 4 
signal is produced, which notifies all the other subscri!™ 
that the line is in use. 


A Five Days’ ‘Telegraph Contest. 


President Bates, of the Baltimore & Ohio Telegrap) 
Company, received the following dispatch on the 20th 
inst. from Little Rock : 

After five days’ conflict between the employés of the 
Arkansas Telegraph Company and the Iron Mount: sip 
Railroad Company, the telegraph company” have cen-ed 
vork on their new ‘line to Hot Springs, the railroad ™°? 
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having pulled down the poles as fast as erected by the 
telegraph men. An application has been made to the 
Chancery Court for an injunction to prevent further inter- 
ference with the work on the part of the Iron Mountain 
Railroad Company and other parties. : 

The court will probably hear the case Saturday or Mon- 
day. As the Circuit Court, under the Arkansas Telegraph 
law, has already ordered the telegraph company to build 
a line upon the railroad company’s right of way, it is 
believed by disinterested parties that the Chancellor will 
sustain this right. It is supposed the action of the rail- 
road company, in interfering with the Arkansas Com- 
pany’s line, is being instigated by the Western Union Tele- 
graph Company to prevent competition. 


The Law as Regards Underground Wires. 


In reply to Mayor Grace’s request for his opinion as to 
whether the act of 1885, appointing a commission to place 
underground electric wires, repealed by implication the 
act of 1884, which required the wires to be buried the first 
day of this month, Mr. Lacombe has sent a reply in which 
hesays: ‘itis in my opinion very doubtful whether the 
provisions of the later act (the act of 1885) regulating the 
course of procedure to be followed by the Commissioners 
in selecting a general plan of underground subways, are so 
inconsistent with the earlier act as to justify the conclusion 
that it was the intention of the Legislature to modify it in 
that regard. 

“The statute will undoubtedly have to be construed 
by the courts, and as the act of 1885 expressly relieves the 
city authorities of the responsibility of enforcing the 
provisions of the act of 1884, a further discussion of the 
question by the Law Department would seem to be un- 
necessary.” 


Blowpipe for Soldering Electrie Light Wires. 


Much vexation and delay is often caused in the erection 











and repair of electric light lines by the premature cooling 


of soldering irons. To obviate this, and bring the direct 
flame to bear upon the joint, a handy apparatus has recently 
been devised by the Illinois Street Gas Company, of Chi- 
cago. It will be seen to consist of a reservoir A, for holding 
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BLOW-PIPE FOR SOLDERING ELECTRIC LiGHT WIRES. 


gasoline, a force-pump C, and a burner E. A few strokes 
of the pump create and maintain a pressure on the gaso- 
line and force it out of the burner in a fine spray, which 
generates an exceedingly hot flame, that can be regulated 
to any size. The apparatus is made in very portable form, 
and is said to be highly efficient. We know of its use with 
—E— results by various electric light companies and 
others, 
— — — mere — — 


More Nightly Sunshine for Sunbury. 





The Edison Electric Light Company, of Sunbary; Pa., 
are now building a new central station of increased capa- 
city and in a more desirable location, . The new station is 
a brick and stone building with slated roof, The engine 
oc dynamo room is 36 < 50 feet and boiler room 22 x 24 

eet, 

They have purchased in addition to their present plant 
a18 X 14inch Armington & Sims engine and two Keeler 
boilers of 80 H. P. each. The dynamo capacity is also 
increased about 1,000 lights. Mr. Geo. Heim, the super- 
intendent of the company, states that they expect to light 
up in their mew quarters on or before Jan.1. Extra 
feeders and mains are now being put up, This looks 
encouraging for central station lighting, as the company 
have had a trial of nearly two years with their old plant. 

— — —U⸗—⸗——Jſ —— — 
An Electric Watch-Clock. 


Boston, like New York and some other cities, is protected 
‘sainst the operations of thieves and burglars by the ever 
ready electric eurrent. The Boston Electric Protective 
Association has many business houses, theatres, etc., con- 
nected with its central office, and the patrol in connection 
therewith has in more than one instance prevented loss 
from a number of causes. The same association has re- 
cently introduced a watchman’s electric register, which is 
designed to remove some of the defects heretofore existing 
'n some forms of this apparatus. As is well known, some 
forms of watchman’s registersemploy a dial moved uni- 
formly by clock work, and upon which marks are made at 
— provided with keys. 

, which is shown in the accom en- 
saving, is the invention of Mr. G. W. — nm | for 
ra of its objects the detection of any attempt on the part of 

* watchman to evade duty by closing the circuit of any 





of the recording instruments at any other point except 
where its key is located. For this purpose each key is 
placed in circuit with a tell-tale wire, and the tell-wires 
from all the keys pass through a single tell-tale recording 
instrument common to all the stations. The circuits are 
normally open branches, passing f:vra one pole of the 
common battery through the actuating magnet of each 
recording instrument, and thence to the corresponding 
key. Inaddition, one wire passes from the same pole of the 
battery through the tell-tale recorder, and thence to all the 
keys, at each of which the tell-tale wire is connected to 
the back-stop or contact-point of the key. In this 
way the tell-tale wire and -station circuit wire are 
normally connected, but when the key is depressed, 


|the wires are disconnected. A battery-wire passes 


from the other pole of the battery to the anvil-piece 
of each key, so that by depressing the key the cir- 
cuit is clused therefrom and the battery thrown upon the 
corresponding recording-instrument, which is thus caused 
to make its record. If, however, the circuit is closed 
otherwise than by depressing the key—as by throwing a 
battery-wire on at any other point—the current will 

















Aw ELEcTRIC WatcH-CLOCK. 


divide, a portion passing directly through the correspond- 
ing station recording-instrument and a portion passing 
from the key to the tell-tale wire and recorder, so that a 
simultaneous record will be made by the tell-tale instru- 
ment and by the instrument of the station which the 
watchman sought to evade visiting without detection. 

The clock-case containing the recording-dial is provided 
with a circuit-closer, operated by opening the case, and 
controlling a recorder, so that if the watchman should 
attempt to make his record by opening the clock-case, 
that fact would also be recorded. The clock-case recorder 
is also operated when the recording-dial is removed and a 
new one inserted, so that a record of the time of the 
operation is made. 

The recording-instrument consists of a sharp-pointed 
finger at the end of an arm connected with the armature 
of an electro-magnet, which is arranged to operate us an 
automatic circuit-breaker, so that the pointed finger is 
vibrated rapidly, thus insuring a certain and distinct 
record upon the paper passing beneath it. 


— 





— 
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The Magnetic Survey of Scotland. 


Professors Thorpe and Riicker have, during the past two 
years, been engaged on a magnetic survey of Scotland. 
Their observations were made at fifty stations distributed 
throughout the country, and chosen partly with a view of 
repeating the measurements made by Mr. Welsh, of the 
Kew Observatory, in 1857-8, and partly of avoiding, as. far 








as might be, regions of great local disturbance, They 





employed magnetometers and dip circles of the most 
approved modern type, and specially made for the survey. 
These were compared with the standard instruments at 
Kew, which thereby becomes the base station of the 
survey. In the determinations of solar azimuths in the 
observations for declination, they were enabled to compare 
their chronometers with time signals sent from the Green- 
wich Observatory daily at 10 a.m. and 1 Pp, M. o'clock over 
the Postal Telegraph wires. The special observations were 
also made in the Island of Mull, which, from its geological 
nature, exercises very powerful disturbing effects on the 
magnetic needle. The results of the survey show that 
such disturbing areas may be approached within certain 
distances without the compass being affected. While 
upon this subject, we may mention that Herr J. Liznar has 
communicated a paper to the Austrian Meteorological 
Society, in which he shows from a great variety of obser- 
vation*, that the moon exerts an influence on the declina- 
tion needle, which varies with the distance of that body 
from the earth, with its phases, and positions in reference 
to the earth’s equator. Herr Liznar finds that the mag- 
netic perturbations are greater when the moon is nearer the 
earth, and greater when it is full moon than in the first 
and second quarters. The perturbations are also a maxi~ 
mum when the moon is in the plane of the equator, and 
larger when her declination is austral than when it is 
boreal. 


— — — — — 


The Wirt Constant Cell. 


This battery is a modification of the well-known 
Daniell battery. It is so constructed that the fluids 
cannot become disturbed or mixed through any slight 
jarring. It consists of three square bottles, 1} square 
inches by 44 inches high, with a neck { of an inch in di- 
ameter by 1 inch long, securely clamped together at the 
top and bottom, as shown in the engraving. (In the upper 
part of the adjoining sides of bottles I. and II. is drilled a 
small hole § of an inch in diameter, and in the lower part 
of the adjoining sides of bottles II. and III. are similar 
holes, all arranged to correspond with each other. 





THE Wirt CONSTANT CELL, 


A soft rubber washer separates the bottles at the holes 
making a water-tight joint, and also acting as a support 
to hold in place a thin film of gold-beater’s skin, through 
which the liquids must pass by the process of endosmose 
and exosmose, from one bottle to the other. 

All of the bottles are filled with a dilute solution of sul- 
phate of zinc ; within bottle I. is placed a piece of sulphate 
of copper about the size of a pea, which changes the solu- 
tion to a blue color; the copper electrode at the bottom is 
connected by an insulated wire, which passes through the 
cork. At the bottom of bottle II. is a small piece of zinc 
which collects any deposit of sulphate, should any~ pass 
through from bottle I, 

In the top of bottle III. is suspended the zinc electrode, 
which measures about 14 inches long by § wide and 4 
thick. 

It will be seen that this arrangement gives a very con- 
stant battery which cannot polarize, as each electrode is 
completely isolated, and the separation of the bottles with 
the gold-beater’s skin also prevents an easy mixture of the 


solutions. 


The Postal Telegraph Again. 


Senator Edmunds, it is believed, will not be satisfied 
when Congress meets by a mere introduction and refer- 
ence to the proper committee of his bill providing for the 
establishment of a postal telegraph, but will push the bill 
to consideration, and, if possible, to a vote. Senator Ed- 
munds’ idea is to create a board, consisting of the 
Secretary of State, the Secretary of War, and the 
Postmaster-General, whose duty it shall be to lay 
out four trunk lines connecting the northeastern, the 
northwestern, the western and southwestern, and the 
southern parts of the United States with the city of 
Washington. Along these trunk lines connections are 
to be made and telegraph offices established according to 
the demands of the service. The postal telegraph is to 
form part of the postal system, and the rates are to be 
fixed from time to time by the Board already mentioned. 
The lines are to be constructed and kept in repair under 
the direction and superintendence of the Secretary of 





War and through the Corps of Engineers. The Secretary . 


of War is to be authorized to acquire by purchase, subject 
to the approval of the President, the right of way for the 
construction of the lines and their extensions. Damagcs, 
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if disputed, are to be refewred to the Court of Claims fot 
assessment, with appeal to the Supreme Court. The gov- 
ernment is also to be authorized to acquire by purchase 
the stock, machinery, appliances and materials, not in- 
cluding telegraph lines, owned by persons or corporations, 
which shall be deemed necessary for the operation of the 
government lines. In case of a dispute as to the value of 
such property, .the Court of Claims is to arbitrate on the 
question. Employés in the postal telegraph service are to 
be appointed according to the provisions of the Civil Ser- 
vice act. Nothing, according to Mr. Edmunds’ plan, done 
by the government in the matter. is to interfere with or 
prohibit individuals or corporations from carrying on the 
business of operating telegraph lines. 


0; —— 


T. M. B.A. 








The annual meeting of the Telegraphers’, Mutual Bene- 
fit Association was held on the 19th inst. at 195 Broadway. 
The balance sheet as given in our last issue was presented 
and accepted. The following officers were elected for the 
ensuing year: 

President, A. R. Brewer ; Vice-President, W. H. Young; 
Secretary, Charles P. Bruch; Treasurer, E. T. Mackay. 
Executive Committee : A. R. Brewer, New York; W. H. 
Baker, New York; J. Merrihew, New York ; C. W. Ham- 
mond, St. Louis; Joseph Uhrig, Chicago; W. H. Young, 
Washington; Joseph L. Edwards, New York ; Charles P. 
Bruch, New York; W. B. Gill, Philadelphia. Auditing 
Committee: 8. 8. Garwood (Chairman), Philadelphia; M. 
J. O'Leary, New York ; W. J. Dealy, New York. 

Mr. Uhrig, of Chicago, proposed that the meeting next 
year be held in Chicago. The idea met with favor, and is 
now under consideration by the officers, 

— i 2ö2ö — 


Electric Railway at South Bend, Ind. 





Last week saw the opening of an electric street railway 
in South Bend, Ind., built on the Van Depoele system. 
The current is led tothe cars by an over-head wire upon 
which a traveler runs, and, as there is only a single wire, 
special arrangements are provided to allow the travelers 
moving in opposite directions to pass one another. The 
energy is obtained from two large Van Depoele dynamos, 
both fields of which are excited by a single exciting dy- 
namo. The machines are run by water power. The tracks 
constitute the return circuit, and to make a good circuit, 
strips of brass are laid under the joints of the rails. The 
speed of car is under full control by means of switche:, 
and the road will soon be in regular operation. 


><> — 


A Question for Lamp Makers. 








To the Editor of The Electrical World: 

Sir: If 8 ampére, 100 volt lamps call for 80 watts, 
and 1.2 ampére, 50 volt lamps call for 60 watts, why do 
some of the largest manufacturers advocate the higher 
potential lamp in isolated plants, where the cost of wiring 


is not materially different ? E. T. 
Lynn, Mass. 
ANSWER.—If your latter statement is correct we can 
only say : ‘* Read the answer in the stars.”—Eps. E. W. 


— —— — ——s oo | __ -_ — 


Details of Domestic Motor. 





To the Editor of The Electrical World: 

Sm: The details given by F. H. in Vol. VI. No. 14, of 
THe ELECTRICAL WORLD, for the construction of domestic 
motor, do not convey any idea of the size of wheel. Will 
you please publish diameter of wheel, also if brass or iron 
and if so!id or not. J. V. ARRISON. 

TRENTON, N. J. 

ANSWER.—The metal of the wheel is immaterial. Iron 
would be cheaper than brass. The scale accompanying the 
drawing will give you the dimensions.—Ebs. E. W. 

—— —— Se — — —— — 


The Employment of Condensers in Telephoning. 





BY D. H. F. 

In an article under the above heading in THE ELECTRICAL 
Wor.p of Nov. 7, credit is given to MM. Baudet and Herz, 
of France, for a method or system of transmitting through 
condens-rs, which 1 think may properly be claimed for 
this country. Evsrly in 1879 the writer made and used a 
“ystem every way identical with that shown in the dia- 
gram, with the exception of ‘‘sheet C,” the utility of 
which may be doubted. By reference to the following. 
whic? is copied from my original diagram, it will be seen 
that the arrangement and connections are the same ; the 
only difference being in the construction of the diagram. 

This system, under the name of “a battery transmitter 
by sgtacic induction for condenser method of working 
speaking telephones,” was described to the then National 
Bell Telephone Co., in letters dated on and subsequent to 
March 20, 1879, and is the subject of U. 8S. patent No. 
249,605, filed April 24, 1879, issued November 15, 1881. It 
may be called a method of transmitting by rise and fall 
of tension. In order toshow that the essentials named in 
the article referred to were clearly seen, I quote from early 
descriptions. 

* L, represents the line; R, magnetic telephone : C, con- 
denser ; B, battery ; 7, transmitter or microphone; E, earth; 


F, G, points of contact of wires leading to the trans- 
mitter. If the circuit is broken at T, the condenser will 
be charged to the full tension of the battery, and a momen- 
tary current of the same tension, equal to the capacity of 
the condenser, will be induced upon the line If the 
circuit be closed at T with no resistance, the tension at the 
point F' will fall to that at G, the condenser will be dis- 
charged through the route F, 7, G, and a momentary current 
equal in all respects to the first will be induced in the oppo- 
site direction, on the line. If the resistance at 7 be varied 


between these extremes, the charge in the condenser will k 


vary accordingly in proportion to the resistance, and cor- 
responding reciprocating currents will be induced upon 
the line.” It is well known that exactly the same length 
of time is required to discharge a condenser that it takes 
to charge it ; hence the current induced by the discharge 
is equal in all respects to the one induced in charging it. 
The advantage of this equality, in transmitting long 
distances, needs no argument. 

It was evident, that to make the tension sensitive to 
slight variations in the resistance at 7, the batiery should 
have considerable internal resistance. In the letter above 
referred to, the following words were used : ** The cells of 
the battery used with this transmitter may be very small, 
and should have great internal resistance.” The practica- 
bility and desirability of transmitting currents from in- 
duction coils, through condensers, was pointed out in 
letters dated on and subsequent to March 31, 1879. It is 
well-known that the E. M. F. of the currents from an in- 
duction coil are not equal, that the current in one direc- 
tion has a much higher E. M. F. than the other, and as 
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currents of different E. M. F. travel at different rates of 
speed, the distance at which they confuse is soon reached. 
Such currents, passed through a condenser, are equalized, 
and the E. M. F. made the same in both directions. 

Whether this system has any practical merit, there are 
plenty of electricians in this country competent to judge. 
The fact that it has not been put into use may be an argu- 
ment against it. It has at least the merit of originality, 
and dates long prior to any I have been advised of. Until 
older dates can be established, the credit, if any, belongs 
to this country—not to France. 

— he me oe me — 
Electricity in Warfare.* 


BY LIEUTENANT B. A FISKE, U, 8, NAVY. 
(CONCLUDED.) 


Still another class of torpedoes are movable torpedoes. 
These contain not only explosives and means for ex- 
ploding them, but also machinery for moving the whole 
through the water and for steering. A movable tor- 
comet is, therefore, really a torpedo boat and torpedo com- 
in 


In one class of movable torpedoes, such as the Lay tor- 
pedo, the motive power is usually carbonic acid gas or 
com pressed air, the steering and firing being done by elec- 
tricity. One wire usually suffices, a simple step-by-step 
device accomplishing the operation of sending the current 
through different circuits in the boat, the current through 
one circuit causing the throttle of the engine to open, the 
current through another causing it to close, another put- 
ting the helm to starboard, another putting the helm to 
port, another firing the torpedo, etc. Therefore, the 
operator on shore, or on- board ship can, by moving his 
switch in the proper manner, cause the torpedo boat to go 
ahead, stop, turn to the right or left in such a way as to 
go directly toward the object of attack, and then explode 
in contact with her bottom. : 

In another class of movable torpedoes, the electric 
current not only steers the boat, but it also propels it, 
there being an electric motor or engine inside, which when 





‘supplied with the requisite current from an electric ma- 





chine on shore or on shipboard, revolves rapidly, thereby 
causing the propeller of the boat to revolve, in the same 
way that a steam engine causes the propeller of a steam- 
boat to revolve. The current for steering may either be 
sent along a separate wire which may be inside the other 
one, or a device may be used by which one wire will suffice 
for everything. 

Movable torpedoes being usually cigar shaped, so that 
their section is circular or nearly so, the electro-motor for 
an electric movable torpedo which will most nearly fit the 
space intended for it, in other words the shape which per- 
mits the largest size for a given 72 is clearly one in 
which the distance from the centre of the armature to the 
outside of the magnets is constant, so that the field 
magnets form nearly a circle embracing the armature. 
The exterior form of the motor called the Griscom motor 
evidently seems to fulfill this condition well. 

The most successful movabie torpedo thus far tried is 
the Sims torpedo, with which experiments bave been con- 
ducted under Gen. Abbot's su tendence for some time 
and with —**2 results. Now as all men of war and all 
forts are to be supplied with means for generating elec- 
tricity on a large scale, it is clear that an electric movable 

ocan be easily ada to naval and military re- 
quirements, the mechanism of the to being ex- 
ceedingly simple, the only thing to be done to put it into 
operation being to connect it toa suitable electric machine 
and introduce a key-board by which the direction and 
strength of the current can be controlled. The torpedo 
will then be ready to move at any instant, and will have a 
supply of power practically inexhaustible. 
ent experiments in ** have shown that the 
Whitehead torpedo, over which control ceases after it is 
fired, is not so formidable a weapon when fired at a ship 


* Lecture delivered before the Franklin lostitute, Nov. 13, 1885. 








under way, as supposed, for the ¢ -feneon th t 
it can be dod d. oe an electrical —— over “which 
control is — while it is in m en the 
water, cannot be dodged, provided it be given 6u t 


speed, ; —— 
For effective work against ships capable of steaming 
fifteen knots per hour, the torpedo should have a speed of 
twenty knots. Now there is no theoretical difficulty in the 
—— pr: tll as dite eperd 
reco ; igh an e c 8 
would have to be than a Whitehead ha the 
same speed; and it may be conceived that a torpedo car- 
rying, say 50 pounds of gun-cotton, capable of going 20 
nots per hour, so that it would pass over a distance of 500 
yards in about 45 seconds and yet beabsolutely under con- 
trol all the time, so that it can be constantly kept pointed 
at its target, would be a very unpleasant thing for an 
enemy to meet. - : A ees th aaa 
Our civil.war introduced another use of electricity into 
warfare, and gave birth to the ert of military y. 
At first the telegraph was used only in communicating 
along the regular telegraph routes, but eventually a corps of 
May Tecgrapbers was’ formed, and instant communi- 


cation me possible between detachments in the field. 
The advantages of the telegraph in conveying information 
and orders with dispatch was found to so. great that 


foreign nations took the hint, and to-day a train 
is «essential to all armies. No well equipped force in the 
world is without means for rapidly connecting by tele- 
graph different headquarters with each other and with the 
different parts of an army, and in the Franco-Prussian 
war it was the ph combined with the railroad which 
made possible that wonderful speed and certainty of 
mobilization and manceuvre that caused the swift de- 
struction of the armies of France. ; 

In military telegraph trains, miles of wire are carried 
on reels in specially constructed w which carry also 
batteries and instruments, some of the wire being insu- 
lated, so that it can rest on the ground, and thus be laid 
out with great speed, while other wire is bare and is in- 
tended to be put on poles, trees, ete. For mountain ser- 
vice the wires and implements are carried by peak ani- 
mals. Regularly trained mep are employed, and they are 
drilled in quickly running lines, setting up temporary 
stations, etc. In the recent English operations in Egypt 
the advance guard always keptin telegra communica- 
tion with headquarters and with England, and after the 
battle of Tel-el-Kebir, news of the victory was telegraphed 
to the Queen and her answer received in 45 minutes. 

The telephone has also been used in military operations 
and with great success; having an evident superiority 
over the telegraph for some pu . Ore use of the 
telephone, in fact, is t6 assist the telegraph in cases 
where, by reason of the baste with which a line has been 
run, the current leaks off. so that the receiving instrument 
will not work. The only thing necessary is to use a tele- 
phone to receive the message, and to use as a transmitter 
a simple buzzer, or atittomatic circuit-breaker, controlled 
by an ordinary key.’ In many cases where the ordinary 
receiving —— instruznent refuses to work, the more 
selina telephone thus “used will work very satisfac- 
torily. OO. Fe a eee 

In endeavoring to use the telegraph and —— for 
strictly naval purposes hetween ships,a number of ob- 
stacles have been met which have not yet been overconie, 
though many ingenious devices have attempted. It 
might seem at first as if, in the case of ships at anchor, 
telegraphic and telephonic communication among the 
ships and between the ships and shore would be an easy 
thing to establish. It is easy, and it has been established 
in the case of ships moored so that they cannot swing ; but 
when a shipswings by a long chain, mest of which is 
embedded in the mud, it becomes very difficult to devise 
an automatic means to keep the wire from being fouled 
and broken. In Englend, in the case of a lightship the 
difficulty has been surmounted or rather aveided by mak- 
ing the cable by which the ship rides hollow, and running 
an insulated wire along the long tube thus formed inside. 
This plan has been found thus far to work vers well, even 
in the worst sort of weather. 

But the problem is much simplified when temporary 
communication only is desired between ships at anchor. 
bet ween a ship and the shore, or between a ship and a boat 
which has been sent off on some special service, such as re- 
connoitring, sounding etc. In this case portable tele- 
phones are used, in which the wire is so placed on a reel in 
circuit with the telephone, that communication is pre- 
served, even while the wire is running off the wheel. 

The telephone has been used to some extent on shipboard 
for communicating between different parts of the same 
ship, giving orders to the magazines, battery, etc. The 
vibration of a ship is seldom so excessive as to impair the 
working of the microphone transmitter; and in cases where 
it is excessive, the original magnet-transmitter has been 
found to work perfectly, getting rid entirely of trouble due 
to vibration, and at a cost of only little of the loudness of 
wpe. as heard * pail gee hei — 

e telegra te one are both coming largely 
into use in ery éxperimatite and drills, as in tracking 
a vessel as she comes up a channel so that her exact 
position at each instant is wn, for determining the spot 
of fall of a projectile, etc. In these cases, two observers at 
the ends of a base line electrically connected know at each 
instant the of the veseel or the projectile from both 
ends of the base line, and the intersection of these Jines of 
bearing is, of course, the position of the vessel or the pro- 
— at that instant. In the case of a vessel, this gives 

range for the ae and in the case of a projectile, }t 
shows how much the projectile missed the target. In get- 
the time of flight, also, of projectiles, electricity is of 
value, since it enables the observers to get the exact time 
of start—a thing im ble to get with stop watches ; but 
making the projectile b a wire in circuit with a 

c sonograph, the precise instant of start, to a thousandth 


of # second at least, is automatically registered. 
An application of electricity eomewhat analogous to this 
has been in use for years in what are broadly called veloc 


meters, that is, instruments for ascertaining the velocity 
of projectiles. There ate scores of — but in a! 
wires are cut by the projectile at different points of its 
flight, and the breaking of each wire causes the breaking 
of the electric current going throvgh it, and this causes 
the appearance of marks on a surface moving along at 4 


known 7. 

Now, wing the rate at which this surface moves. 
and observing the distance on the surface between the 
marks cau 
marks caused by the breaking of the second wire, we can 
compute the interval of time which elapsed between the 


by the breaking of the first wire and the 
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eaking of the two wires, and now er- 
brvof time, and knowing also the distance between the 
two wires, we can calculate at once the velocity of the 
pro eetile in going from one wire to the other. 
Withi the past few years electricity has come to be 
envloyed to a great and increasing extent in firing great 
guns h in ships and in : 

In the case of ships, the soe gy electrical firing 
lies in the fact that a gun can be more quickly by 
electricity taan by other means. The ord means of 
firiug are, a8 is well known, percussion and é 
in ach Of these systems the moving parts have to be of 
such strength that considerable force must be exerted by 
the arm in order to operate them. Moreover, for pruden- 
tial reasons, the line leading to them from the hand must 
be kept very slack, lest a lurch of the ship should cause 
deh @ movement of the man’s body as to bring a strain 
on the line sufficient to cause the accidental firing of a 
gun. Therefore, when the gun captain finds the sights on 
the gun bear on the target, he mu-t then move his arm 
through. a considerable distance and exert considerable 
force before the gun will be fired. It may seem 
as i! the time were insignificant, but when it is considered 
how rapidly a ship rolls, how swiftly a modern ship 
moves, and when it is remembered how small an error 
in levation suffices to make a projectile fall short of or 
go over @ ship which subtends a very small angle in a 
vertical plane, it will be seen that a fire which comes in- 
stantaneously with the coincidence of sights and target, is 
petter, than one which does not. Now, in firing by elec- 
tricity the gun captain holds a sort of push-button in his 
hand, which he simply presses when the sights bear on 
the target; and practical experiments abroad have shown 
that greater accuracy is attainable by this method than is 
attainable by the old methods. But not only are modern 
vessels of war fitted with means for electrically fi in- 
dividual guns; they are also fitted with means for 
ony desired number together, the whole broadside even ; 
for the effect upon an * of a blow from a whole 
broadside at once is very much greater than the effect of 
the same number of guns delivered at different times. 

Tae simplest way of doing this is to lead the electrical 
wires frum all the guns to an armored fighting tower, 
where a cool officer, under the personal direction of the 
commander. with an electrical key-board and a good sys- 
tem of sights, can deliver the whole fire of the broadside 
at once upon an —2* 

This officer, being clear of the smoke and away from the 
excitement.and bustle of the battery, and with a view of 
the whole horizon, can clearly handle the battery with its 
maximum effectiveness; and, moreover, as soon as 
vuns bave been laid at the range and ia the direction at 
which it is intended to fire them, the men can lie down 
and ba protected in a measure from the murderous fire of 
machine guns, Suppose that two modern ships are about 
to engage in a naval duel on the high seas. and that they 
are adYancing toward each other at a speed of 14 knots an 
hour each, so that they are coming together. at a rate of 
about 46 feet per second. The ships will of course begin 
to play on each other with their u achine guns as soon as 
\uey get within range, so that as soon as the great guns 
av ready, the men had best be made to lie down on the 
deck in rear of them. 

Now the battery of each ship will probably be — 
of guns —* projectiles of from 100 to1,000 Ibs., each 
commander knowing how much damage can be done by 
cne well delivered shot. knowing how long it takes to re- 
load a modern gun, and appreciating, the great speed at 
which the ships are approaching, will probably reserve his 
fire untilsure that he has a good chance of making every 
shot tell He will hardly fire at 2,000 yardsrange, knowing 
that his chance of hitting the rapidly moving target is 
swall, and knowing that it will be only about one minute 
before the enemy will be at 1,000 yards range. Now, 
at 1,000 yards range the machine guns of both ships 
will be working vigorously and each ship will have 
an excellent target, but a target improving so rapidly 
that a commander would not wish to throw away 
all the shot of his great guns until a closer range is 
reached One gun, for instance, might be fired now, hav- 
ing been previously laid for this range, of course; but prob- 
ably it would be best to reserve nearly the whole broad- 
side to be delivered simultaneously as the ships rush by 
each other at pretty close range. With the heavy guns 
and carriages of the present day it would be impracticable 
to keep a gun pointing at a ship under the circumstances, 
since both range and bearing are changing. 90 rapidly, there- 
fore the gun must be pointed in certain directions and laid 
for certain ranges, and fired when the enemy reaches the 
spots thus defined. 

In the case of a fort, the yalue of firing by electricity is 
evident, since it can be employed in connection with the 
instruments used for determining at each instant the posi- 
tion of an approaching vessel or army, Different guns 
Leing laid at different ranges and in different directions, 
an Officér in the operating rooms can keep track of the ex- 
act position of the enemy, and when the enemy reaches 
one of the ale preter points, all he has to do is to 
touch an electric key and fire the guns, or a gun controlled 
by that key, knowing that those guns are not only pointed 
in the proper direction, but also are elevated for the cor- 
rect range. It would seem difficult to improve upon the 
accuracy attainable by this method. 

Whitehead torpedoes also are so arranged that they can 
be ejected by pressing an electric button; and the firing 
key-board in the fighting tower of a sbip indicates at any 
instant what guns and tor s are ready for . The 
lighting tower should also be fitted with engine and steer- 
ing telegraphs, and indicators for showing whether the 
commander's orders to the engine and steering apparatus 
lave been tnderstood and executed, so that the com- 
mander can tell at a glance the exact state of affairs at 
vattery, engine and steering apparatus, and can have all 
the separate departments of his ship under absolute per- 
sonal control, Z 

Within the past three years the *—* of the incan- 
descent — light over all other lights for ship use has 
become more and more evident ; and now nearly all first- 
class merchant steamships launched, and all men-of-war, 
are fitted with electric lights. In men-of-war, this light 
has even more advantages than in merchant ships, by 
reason of itssafety in illuminating magazines, shell rooms, 
Lorpedoes, store rooms, etc., and the ease and speed with 
which it cam be used in signaling at night. 

For some time the electric light was declared unsuit- 
able for naval use, the reason being urged that if the wire 
— the current should be shot away in action, the 
whole ship would be plunged into darkness, and that the 
‘ame thing would happen if any accident should befall 





and!ing to bridge over the break b 


very sensible criticism is that, 1st, different circuits must 
be arranged for different parts of the ship, so that an ac- 
cident in any part of the will affect that part only; 
2d, that the wires carrying current must be arranged 


the t will burn as ly as ever, since the other 
wire remains, and is of t size to carry all the cur- 
rent; 8d, it is very easy to repaira break in a copper 
wire, even if it be shot away, the only thing necessary be- 
y a wire a few inches 
—— ends can be clamped, spliced or even twisted on 
to the broken conductor on each side of the break. As to 
the danger to be feared from accident tothe dynamo and 


‘engine, this can be guarded againstin two ways: 1. By 


lacing the dynamos and engines in a place as well pro- 
tected as that occupied by the main boilers and engines of 
the ship, preferably near the engines, below the water line 
and under a protective deck, and this place should be pro- 
vided in laying down the original plans of the ship. 2. By 
not bg ndence on one dynamo and engine alone, 
but by dividing the total work among three or four, so 
that in case of accident to one the ship will have the benefit 
of all the others. To this end all the dynamos should, of 
course, be of the same electromotive force, and feed into 
the same mains from which all lampsdraw their supply: and 
which are fed by feeders from the dynamos at different 
poivts, so that accident to the mains in one — of the ship 
will affect that part of the ship only. But it is 
the arc light, used as what is called a search light, tbat is 
wwost valuable in warfare, a search light being simply a 
very powerful are light so arranged with a catadioptric 
mirror that it throws out a very concentrated beam of 
light, and so mounted that this light can be cast in any 
desired direction and made to illuminate any locality 
which it is desired to in I believe the first use made 
of search lights was in the siege of Paris in the Franco- 
Prussian war, when the French employed them to discover 
the operations of the besieging army at night. Their value 
froma military point of view was so evident that other 
nations took the hint and introduced them into their mili- 
tary and naval services. Since then their use has been 
extending, more probably for ship use than for use on 
shore, though they are employed considerably also in 
forts guarding the me Rg to harbors to watch for the 
approach of hostile ts, torpedo boats or countermining 
—— at night. 
or the use of an army in the field, search lights are 
mounted on suitable wagons, together with portable boil- 
ers and engines, so that they can. be taken on the march, 


the | moved to any part of the field, the top of a hill for in- 


stance, and employed at night whenever desired. It is 
clear that a search-light might often be very useful in doing 
such work as searching for wounded after a battle, exam- 
ing the nature of the ground in a comparatively unknown 
country, watching the enemy when a surprise might be 
anticipated, guarding against a sortie from a beleagued 
fort or city, etc.; on many occasions, in fact, when the 
darkness of the night might be a hindrance to the oper- 
ations of an army or an element of insecurity. 

On board men-of-war the principal use of the search 
light has been in watching for the attack of torpedo 
boats ; but the expermentsin Bantry bay last July showed 
that it was often useful in detecting the apprvach of hos- 
tile ships, in aiding the sighting of guns at night by bring- 
ing the target out clearly, and in embarrassing the oper- 
ations of a to o boat or ship in trying to force a pas- 
sage up achannel by dazzling the eyes of the enemy one 
instant and leaving them in total darkness the next. 

It was related thatiu Africa some three years ago an 
attack on a fort was frustrated by a single seach iight. 
The barbarians advanced to the assault brave and deter- 
anined under cover of darkness, but were suddenly terri- 
fied by finding themselves ens eloped in an awful and mir- 
aculous light which turned night into day. Halting for 
an instant, they covered their eyes to shield them from its 
dazzling whiteness, then suddenly turned and fied in 


panic. 

But, even had they not keen barbarians, even had they 
been trained soldiers of a highly civilized people, how be- 
wildered they would have been to find themselves sud- 
denly in such a brilliant light that their eyes were blinded 
so that they could not see to pick their way; and then in 
a few seconds, just as the pupils of their eyes had con- 
tracted under the influence of the light, to find themselves 
suddenly in total darkness. Such alternations of dazzling 
light and black darkness would render the march of an at- 
tacking force over a broken country toward a fort a very 
difficult undertaking; for it should not be forgotten how 
dependent we are upon our eyes for our most simple ac. 
tions and how much our eyes assist us even in the dark. 
It may be pointed out here, that the search light, like all 
other military instruments, must be used with judgment. 
It should not be used for instance when it is important to 
keep your position secret from the enemy, unless the ad- 
van s of observing him outweigh the disadvantage 
of disclosing your own position ; or unless you can immedi- 
ately extinguish your light, and change your position. In 
order to use the se light effectively on board ship, 
there should be four on each side of aship. Search lamps are 
of much higher power than any other lamps that bave ever 
been made, and the effect of the white cylinder of light, as it 
touches up the different points of the land or sea over which 
it is made to rapidly pass, is striking and beautiful in the 
extreme. The people of Philadelphia may remember the 
nayal search light with which I used to illuminate the 
city last autumn, and do not haveto be assured of its power 
a | beauty. The best idea that I got of its illuminating 
effect was got one night when I went to the tower of the 
Penna. R. R. depot, and watched the light stationed at the 
electrical exhibition building on Thirty-second street. The 
ray of light when turned at right angles to my direction 
looked like a silver arrow going through the sky; and 
when it was turned on me, I could read the fine print of a 
R. R. time table at arm’s length. 

For signaling at night incandescent lights and search 

hts both have been used, the search lights being em- 

ed to reach long distances or to reach points hidden 
by bills or other — objects. In using the search 
light in this case the beam is thrown into the sky, and sig- 
nals are made by showing long and short flashes, or by in- 
terrupting the beam in accordance with any preconcerted 
code. Flashes from the search light which I had at the 
electrical exhibition last autumn were seen from a distance 
of thirty miles. ° 

In ng incandescent lamps for night signaling, the 
simplest way is to arrange a keyboard with keys marked 
with certain numbers indicating the numbers of lamps 





arranged in a prominent position, which will burn while 


the dynamo generating the current. The answer to this 


in duplicate, so that even in case one wire is shot away | p 


that key is being pressed. If it be desired to signal the 
number 5348, for instance, meaning, let us suppose, ‘* Pre- 
pare to receive a torpedo attack,” it is only necessary to 
press in succession keys marked 5, 3, 4 and 8, and the light 
of 5, 3, 4 and 8 lamps will successively blaze out and ex- 


ire. 

Other codes, of course, can be used; the Morse code, for 
instance, in which a dash can be denoted by two lamps and 
a dot by one. One lamp could, of course, be ured; the 
dot being denoted by a short flash and a dash by a long 
flash, but it is found best practically not to use time inter- 
vals in optical telegraphy. 

Electric lights have been used considerably of late in 
p ing the bores of great guns. Views can be 
thus ined of any part of the bore, showing whether 
the gun has been accurately bored and rifled and showing 
how the metal is standing the erosion of the powder gases, 

One of the needs arising in modein warface is means 
for handling heavy ordnance with —* and precision 
and for bringing up ammunition. uns, carriages and 
ammunition have increased go much it weight, that it has 
become more difficult to handle them quickly than it used 
to be, and yet the speed of ships has so increased that there 
is more necessity for handling them quickly. The electric 
motor will certainly be used for handling ordnance on board 
ships not very heavily plated with armor, for it is clear 
that a small wire is a much more convenient way of con- 
veying energy to a motor of any kind, and is much less 
liable to injury in action than a comparatively large pipe 
for conveying steam, comp air or water under 
pressure; and, besides theclectric motor is the idea] engine 
for work on board ship by reason of its smooth and silent 
motion, its freedom trom dirt and grease, the readiness 
with which it can be started, stopped and reversed, and 
its high efficiency. 

In forts, Colonel Hamilton. U. 8S. A., says that heavy 
guns must be worked by dynamo-electric machinery, 
since some other power than manual power must be em- 
ployed, and since electricity is better than steam, com- 
pressed air or water under pressure, because it can be 
conveyed from a central source by a single wire. Now, 
in forts, it is clear that the dynamos for cearch lights, and 
incandescent lights, and for generatin wer for the 
electric motors for handling the guns could be placed in a 
well protected spot, and the wires leading therefrom could 
pass to the guns through underground pipes where they 
would be well protected from projectiles, and the guns 
could be pointed in any desired direction with speed, 
silence and precision by the simple turning of a lever or 
the moving of a switch. 

It is probable that in the near future every man of war 
and every fort will be fitted with a complete *‘ electrical 
system,” well protected from projectiles, which will in- 
clude dynamos capable of supplying a very large amount 
of electrical energy to a system of mains, from which all 
the incandescent lights, all the search lighis, and .all the 
motors of different sorts can draw the supply of energy 
requisite for their needs. 

Electrical launches have been tried abroad to some ex- 
tent, and with results which, though not completely satis- 
factory, give promise of success in the future. These 
boats are propelled in the same way as other boats, that is, 
by a propeller tevolved by an engine, éxcept that the 
engine is an electrical instead of a steam engine. 
The electrical engine draws its power from what are 
called storage batteries carried in the boat. These 
storage batteries are first charged by a dynamo ashore 
or on board ship and then are capable of rendering 
up to the motor the electrical energy stored in them, 
so that the motor is made to revolve and thus cause the 
revolution of the —— and the advance of the boat 
through the water. These electrical launches have carried 
hundreds of people and have made a speed of about eight 
knots per hour, and the electric engine has worked per- 
fectly well, but there has been considerable trouble with 
the storage batteries. Now, these storage batteries are 
improving every day, and as their defects do not now 
seem irremediable, and as a great number of electricians 
are devoting study and experiment to them, we may hope 
that storage batteries will soon be efficient and durable. 
This done, the electrical launch will certainly replace the 
steam launch in warfare, by reason of the quickness with 
which an electric launch can be got ready, as there are no 
fires to be lighted, and, above all, by reason of the noise- 
lessness of the electric motor, and of the fact that in an 
electrical launch no flame ever flares up above a smoke 
pipe. With steam torpedo boats this flame frequently 
betrays them ; that is, if the noise of the exhaust has not 
already done so. In using electrical launches in warfare, 
two sets of storage batteries will of course be necessary, so 
that one set can be replaced by another, and used while 

the first set is being re-charged. 

A novel application of electricity has recently been made 
in what have been named “electric sights.” It is well 
known that it is difficult to get a ~ at an object in the 
dark, first because the object itself cannot be distinctly 
seen, and second because the front sight of the gun cannot 
be distinctly seen. Now Mr, Gaston Trouvé has recently 
invented an electric sight no larger than the ordinary front 
sight of a musket, which consists simply of a filament of 
fine wire in a glass tube covered with metal on all sides 
save at the back, It looks much like an ordinary sight 
except toa man looking along the barrel towards the back 
of the lamp. But the battery man so looking, sees a fine 
incandescendent wire. The battery is said to be no larger 
than a man’s finger, and to be attached to the barrel near 
the muzzle by simple rubber bands, so arranged that the 
act of attaching the battery to the barrel automatically 
makes connection with the sight; and so arranged also 
that the liquid of the battery is out of action except when 
the musket is brought into a horizontal position for firing. 

To throw a good light upon the target, the same inven- 
tor has devised a small electric lamp and projector, which 
is placed onthe barrel near the muzzle by rubber bands, 
the battery being heid at the belt of the marksman with 
such connections that the act of pressing the butt of the 
musket against the shoulder completes the electric circuit 
and causes a bright cylinder of light to fall on the target, 
thus bringing it out into strong relief and enabling the 
marksman to get as goed a shot as in the daytime. 

An application of electricity coming somewhat into use 
abroad in Continental armies is in connection with bal- 
looning, which has received there the benefit of consider- 
able attention and experiment. It is well known to all 
here that balloons have been much used for observing the 
movements of the enemy from a distance, and now it is re- 
ported that not only have balloons been successfully fitted 
with telephones for communicating at once to people on 





the-ground the nature of the information gathered, but 
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also with small search tights by which the ground can be 
illuminated for a considerable distance at night and the 
enemies’ maneuvers discovered. 

Incandescent lamps have also been sent up in small 
translucent captive balloons and under s ° 
captive balloons, and signals have been transmitted to a 
distance by making and breaking the current according 
to a preconcerted code, 

Yet another way in which electricity will undoubtedly 
be used in any future war between civilized powers is in 
submarine boats which beneath the surface of the 
water, to attack ships below the water line. Though it 
cannot be said that submarine boats have ever yet nD 
successful, still submarine boats are being improved, and 


men have always been found willing to risk their lives in |i 


them. Some have been devised of late years in which 
the propelling power is electricity derived from storage 
batteries. In submarine diving, the telephone has been 
used with success in maintaiaing constant communication 
between the diver and his attendants above water, and 
the incandescent lamp suitably protected has also been low- 
ered into the water to light him at his work. Submarine 
diving will certainly play a part in future wars, the diver 
—— wie Be cut an enemy’s torpedo-cables, or to inspect 
or repair damages to submarine wires or to ships. 
is now beginning in what have been christened “ electrical 
guns” in which the cartridge contains an electric fuse 
which is ignited by pressing an electric push button on the 
gun, instead of containing the ordinary percussion primer, 
which is struck by a hammer or bolt when the trigger is 
pulled. At present this invention has not reached the 
practical stage, and the necessity for a battery to fire the 
cartridge is decidedly an objection. Yet we should remem- 
ber that the battery required is very small, that it needs 
very little care, and that it will last a long time. -We 
should also note that an electric gun the great 
advantage that a better aim can be got with it than 
with one fired by a trigger, for the reason that 
the hard pull of the trigger causes a movement of the 
barrel, except in the hands of the most highly skilled 
marksman. Now this hard pull of a trigger is a necessity, 
since the hammer or bolt must have considerable mass, in 
order that it may be strong enough to strike the primer with 
sufficient force to explode it, and having considerable mass 
it must have necessarily considerable inertia, so that it 
needs a deep notch in order to hold it firm at full-cock 
when jarred, and this deep notch necessitates a stro 
pull on the trigger. But with an electric gun, the circuit 
closing parts can be very small and light, and can be put 
into a recess in the butt of the gun out of the way of 
chance blows ; so that when it is desired to fire, a very 
light pressure of the finger is all that is needed, and yet 
from the small inertia of the parts, a sudden shock will not 
cause accidental closing of the circuit and firing of the gun. 

We have now taken a running survey of the uses of 
electricity in war, and we find that they include nearly all 
the uses to which electricity can be put. Warfare now 
means more than the mere handling and provisioning of 
troops and —* it means, in addition, the intelligent 
employment of scientific instruments ; particularly is this 
the case with naval warfare, for a modern ship considered 
as a whole is in itself the most elaborate, complicated, and 
powerful machine existing. 2 

Science has made warfare a greater thing than scien- 
tists themselves foresaw, for it has put into the hands of 
our naval and military commanders —— surpassing 
in power and length of reach the fabled wea of 
mythology. Yet our wonder and admiration at what has 
been accomplished pale before our wonder and admiration 
at what will surely be accomplished. is march- 
ing with rapid steps. Looking forward to the future with 
the light the past affords us, we see the promise of great 
things to come. Let us welcome each new triumph of the 
discoverer and inventor, and take advantage of every 
resource that science can suggest. 

War is a sad necessity, but it comes seldom to a nation 
known to be prepared. Let us thoroughly prepare our- 
selves, then, if war does unfortunately come, we need not 


fear the issue. 
— ——— | ooo 
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Mr. J. M. Oram, inventor of the telephone time repeater, 
started on last Saturday for a trip South in the interest of 
his invention. 

The Electrical Development and Manufacturing Com- 

ny is enjoying a steady and growing demand for the 

avis cut-out, of which this company has exclusive manu- 
facture and sale. 

The Jarvis Engineering Company are at the present 
time pushed far beyond the limit of their facilities, with 
orders from all sections of the country, to fit up electric 
light stat’ons, and to erect new steam plants. 

Mr. Wm. Whitney Munroe, Secretary of the Thomson- 
Houston International Electric Company, bas been seriously 
ill during the past week, brought on by too close and zealous 
attention to the increasing business of his company. He 
is rapidly recuperating, however, and will probably be at 
his desk again in a few days. 

Ahe Thomson-Houston Electric Company have, since 
Sept. 15, 188, increased their system as follows : 

A. C. mt, Si cin cadessedsccevinsdssee 12 new. 
Thomson-Houston Electric Light Co., Philadelphia. . 126 increase. 
V. Q. Irwin, Crawfordsville, Ind................+-- 30 ” 
Milford Electric Light and Power Co., Milford, Mass. 45 new. 
Toledo Electric Light Co., Toledo, O........ .+++++- oO: * 

New Haven Electric Light Co., New Haven, Conn. .135 increase. 
United States Electric Light Co., Washington, D. C. 90 new. 
Fall River Electric Light Co., Fall River, Mass..... 26 increase. 





Columbus Elec. Light and Power Co., Columbus, O. 2 F 
Forest City Carbou Co., Cleveland, O...... ...+.-- 6 new. 

fd, We Bere: ON BG soins ) tend 
Badger Electric Light Co., Chicago, Il]_.......... 45 increase 


Cleveland Electric Light Co., Cleveland, O........ . & 

Citizens’ Electric Illuminating Co., Brooklyn........ 90 — 
Kansas City Electric Light Co., Kansas City, ion a $ 
Citizens’ Electric Light Co., Akron, O.............. 70 % 
C. H. Nettleton, Birmingham, Conn................ 45 new. 


Champion Electric Light Co., * 60 increase. 
Bridgeport Electric Light Co., Bridgeport, Conn... 70 * 
— J 60 new. 
Middlesex Electric Light Co., Lowell, Mass......... 25 increase. 
Prd, TGs ite Cccttcrtbecvaceted teat stivatessteekia 25 new. 


laced a 24 arc 


The Ball Electric Light Company has 
essrs, Macullar, 


light plant in the large clothing house of 


Parker & Co., No. 400 Washington street, this city. This 
system of electric lighting has also been introduced in the 
Clyde Bleachery and Print Works, at Riverpoint, R. I. 





The Johnson Electric Service Company, 
of electric — ——— head 
Wis., have estab a New d nt, with 
offices at No. 27 Franklin street, this city ; Mr. H. E. 
Jacobs, manager. The valves manuf. 
the above-named company real 
proven highl 
—* — — ment of this val 
c w orsem: valve appear 
in the blished by the company. 
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Ows: 
and Mr. J.. H. Howard 


pot. 
The open circuit battery of Mr. T. L. Kauffer, of this 
city, is with 

that since i 


* 


tery. / 
—— —— xity battery, is exclusivel. 
er pa gra , is being J 
by the Boston Fire Department. As an illustration 
of the last-named , six cells were 
on Safety Deposit 
Vaults on the 19th of February, 1885, and were run until 
Nov. 13 without attention or renewal, and during that 
time were constantly closed and gave perfect service. 
The Taylor Man Company, of New Britain, 


ufacturing 
Conn., is becomi xtensively engaged in the manufac- 
ture of —— This — 


oS L, Nov. 24, 1885. 
The Rhode Island Telephone Electric Company re- 
port a steadily increasing demand for the “‘ Little Giant” 
ttery, which was recently Page in the 
corporation. It is claimed for this battery that it cannot 
be destroyed by short circuit; that the carbons are prac- 
tically indestructible, as they can be renewed by * 
washing in pure water; and there is a great saving in 
number of cells required, as compared with many other 
open t batteries nowin use. This same company 


invites oy ry, attention = iach pane af ex- 
c out J patented prov switc board, 
which has en -wery sati results wherever it' 


satisfactory 

has been The board is guaranteed up to 4,000 lines. 
The Wright patent cable clip, made by this company, 
which is now very extensively in use for the suspension of 
aerial cables, hl Bo constantly in stock in uan- 
tities and at a price to suit the demand, and orders for 
same are promptly filled. The company was never ina 
more flourishing condition, or held a higher ition in 
the esteem of the general public than it does at the present 
day; —— new ent re into which it embarks, or 
any goods enjoying its support or indorsement, i 

— to receive all the attention and favor that could J 

The Providence Fire Department has added to its fire 
alarm telegraph an automatic li amg arrester, which 
prevents injury to signal boxes lightning or by the 
wires coming in contact with electric light wires. 

The Narragansett Machine Company reports having a 
steady income of orders for its popular foot-power lathe. 

The Providence Electric Supply Company is making a 
specialty of a very nice elec vibrator bell, which is 
offered at a remarkably low price, The bell referred to 
has a 24 gong, inum contact points, is mounted on an 
iron frame, with polished walnut base and box, and is ad- 
justed to ring on one cell battery. 

The gentlemen composing the R. I. Braiding Company 
were, I learn, the origmal makers of the double braiding 
machine for covering wire of all kinds, and Mr. Win- 
chester, the president of the company, is the inventor of 
the first braider for making skirt braid. In justice to 
these enterprising gentlemen, it may be sta that the 
—— er py Fe oem — rmitted to go brad the 
actory unti ve m thoroughly eubjectel to 
rigid test under | supervision. The natural 
result from ‘this care, 


eir 


manufacturers 
at Milwaukee, 


actured by | : 

merit, and have 

mage see ope ver used, as is attested by 
of well- manufacturers and mer-|. 


hereafter be 
mag preg fern ——— 


foresigh 
oresight and keen business tact is | 
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5,000 miles of aerial lin g out of ght. But, on the th 
idst., all colesietsas athe ime in the head ou 


of ** granted, and to 
dertaklag by is company, and by the com , to 
all ordinances now in force, or wh may 
be passed, whether lawful or unlawful, reas.) 
It appears, he says, to be an obliga- 
panies and their sureties unlimit: 


able or 1 


erdinance and execution of the was complete 
uishment of all rights and franc other than the 
to give, and on such conditions as the city chose 


pose. 
Dr. Green ex further that his company is most 
anxious to meet the views of the city authorities; that it 
has already ordered the necessary tubes and insulated 
siren, Se that he cannot accept the restrictions named by 
He concludes with the goon eens his com- 
@ great 


Chi- 
Phila- 


or 
claimed under the law. 
—— that Dr. Green has en- 
The recent “‘ Novelties” Exhibition was not a great 
The ad which numbered about 


financial success. missions, 
148,000, brought the sum of $43,000—a trifle over and 
bove the Between 400 and 500 exhibitors had 


exhibition was one strictly 

electricians do not figure very promi- 

nently. High honor—a silver medal and reference to the 

—— on we geen he and Art for further ape 

wever, accorded Edgerton Motor Company for an 
electric motor. y 


‘The American Electric Construction and Supply Com. 
pany, late of No. 125 North Seventh street, this » Which 
assigned some time — to Alfred F. Moore, 


y 
that he expects to 
wand Aa “ rapid ” delivery system does 
e as well as expected, and its operations have had 
no effect whatever upon the local telegraph, telephoneand 
American District systems. 
Mr. W. P. Tatham, President of the Franklin Institute 


and one of the firm of Tatham Bros., the large lead man- 
ufacturers of this city and New York, gave me, a few 
days ago, some very interest facts ve to the first 
lead-covered unde ever made in this country, 
— — of i —— then. Mr. need gu0 O00 
t iy years Ww Congress { 

for an ex — line of telegraph between Washing- 


ton and timore, to be constructed under the super- 
vision of Professor Morse, they contracted with Morse to 
furnish 35 miles of lead-covered cable with four copper 
wires w with different-colored cotton (to distin- 
— the different wires) and insulated with shellac, and 
t inserted into the lead pipe. There was another firm 
who had contracted to supply some cable of the same 
dimension as the Tatham’s, and two experts were ap- 
inted to examine the working of thecables. These were 
essors Fisher and Leonard R. Yale. The cable made 

by the other firm was laid first, and in a few days was 
found to contain water. Mr. Tatham accounts for this by 
saying that the lead pipe was not completely filled by the 
w after irsertion, and that a was left for the air 
and moisture to c rculate, and that the lead in being 
put on was likely to have had holes in it. At least, the plan 
of unde wires was abandoned, and the poles were 
brought into use. The Messrs. Tatham have a process for 
covering cable with lead which is onus great enco- 
miums from those conversant with the ties of the 


k. 
It does not look very much as though the wires will be 


that satisfaction is given, no mach are , and, | 
better than all, a customer once gained by them never has| removed ⏑ oa the tall poles sehick tine 
cccasion to place ontars Sieesrnare Woe the sides of num and cross streets. While this 








PHILADELPHIA NOTES, 


BRANCH Orrick OF THE ELECTRICAL WORLD, 
PHILADELPHIA, Nov. 23, 1885. 

The great sensation in —— circles last week was a 
lengthy letter from Norvin Green, President of the Western 
Union Sey shoe, y, to ‘‘ the Honorables the Mayor 
and Select on , of the City of Philadelphia,” 





declining to the terms of a recent t- 
ting the telegraph company to dig up the streets for the 
purpose of putting its wires underground. The law 
vides, as has been explained before in these columns, 


all wires must be placed u before the first of 
January next. None of the companies could comply with 
this law, because, until recently, it would be unlawful to 
dig up the streets. Thisfault was remedied . apd aoe 
of an ordinance, which was approved on the 12th of 

ber, granting the necessary permission to open the streets. 
This action, it was supposed, settled the ques- 
tion, as all the companies, or most of them, seemed very 
anxious to begin the work; al , in view of the lateness 
of the season and the near approach of frost, when the neces- 
sary effodient ceremonies would be impracticable, it was 
not ex that much work could be done before ng- 
time. At all events, the underground question i was 
considered settled, the only question open being the length 
of time required to complete the job and put the present 


—* the principal thoroughfa: ot putting aes 
m on ‘ares own 
seat chanand “Wade "tee Gaol maak tec Jompatiy ha 

en wee co eir 
office ee Eleventh street with some down-town 
stores and offices. 


All the electric t companies report business as very 
good, and one readily believes it as he sees the many new 


plants in and about the city, 

There will be séveral lectures given at the Franklin In- 
stitute — the winter on e ty and its use, all of 
phone * be heard by Philadelphians iuterested in this 
; Weise lad to see that J. Chester Wilson, of the Clark 
Insulated —* has recovered from the affec- 


ire 
tion of his eyes, which has kept him from bonding actively 
to —J— F. I. 


THE TELEGRAPH. 











ell n auntie of toonaiier te ay oom oo 
a of sym or ng — an 

34 editors, they would never t. The heathen- 

ish names from that country are enough to make a needle 





cross-eyed. * 
Manhattan District Telegraph Com .—A notice 
D-H, Bates, of the above 


has been issued ‘by President D- 
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informing all t Mass,—A of ———2— valuable collection of electrical and scientific a tus 
Huntington has been appoi Nov, 17, to consis — on of 600 resi- = by Edward Kelly, son of Eugene Kelly, the ker. 
B. & 0.—The indeb d 6 to have arc retained on the bridges| For a long time the lege faculty have felt that work in 
Telegraph Company crossings between North Lawrence and South|the science department was retarded by the incom- 
stated at $3,872,693. A dispai ince. All - unanimous in favor of re- |: of —— Mr. Kelly’s gift supplies every- 
compapy given bonds for ing them. At the close of the hearing the*¢o1 thing that is ed. The collection was made by him 
company. — . d: are “Aen ait lights Lawrence Electric | during his stadent life in England. 
a Locomotive.—At Harris- Light Com which may hereafter} visi Statesmen.— A ial dispatch from Chicago, 
| Pn ey — of be required on the e mon and the public | of Nov, 28 says: The New York City —— — on Bice. 
Railroad pany, 1 retching streets, at $10 per each: About 20 arc lights are now | { Subways is in the city investigating the Chicago 
wires, had a coil of wire around him, a ow in use, — — — The commission has visited Philadelphia 
the railroad track. A shifting engine the by —Mr. Charles Leverj}and Washington. Before starting out on practical inves- 
wire and threw Dunn thirty-five feet into the air. He /| lighted the foot-ball field at stall, England, on the/ tigation, over 100 plans were received of all grades of use- 
came down on the back of his head, crushing in his skull of a recent match, with six of his arc lights of | fulness. a o what the members had seen in 
at the base of the brain, Eat — on poles a bn —— Com ner — we: ar —* to a 
* w arran practical, common-sense idea, an e on uestion is 
Phy 9 pee Hyrigne cng ade engine gard sory light, and the Wor iid bo Ue Wea viky | shows tex wicketeesling miolstare.  Chicege tn Stah tnove 
Union is are reported “for consultation lit up. The same evening, 10 similar lights were used to| of a system than the other places we have visited, and the 
etc, On the other it is declared that the relations| Z/ummate the Market Hall, wherein a concert | test here is much more t .” The commission will 


——— & Ohio and Western Union are not so 
friendly that the chances of lower rates are much stronger 
than those of higher rates, and that, while the prices may 
not go down in face of a strong market, it would be as 
well to buy as anything else. 3 

Cyrus Field Sues Editor Bennett for Jumping on 
Him.—A dispatch from ue. dated Nov. 17, says: 
Mr. Cyrus W. Field has sued Mr. James Bennett, 
p rietor of the New York Herald, and Mr. A. Oakey 

. his London correspondent, for £10,000 damages for 

libel in publishing a cable —— London, Feb. 4, 
stating that ‘‘Mr. William A , broker and ator, of 
Tok Yard, su 
Anglo-American Company, announces that 
Friaay meeting of the directors of the Anglo-American 
Cable es he will introduce a resolution to expel Mr. 
Cyrus W. d frcm the directorship on the ground that 
he is unworthy of any position of confidence or trust.” 


THE TELEPHONE. 


A Ball at Kansas City.— We have received an invita- 
tion to the ball of the Kansas City —— of the Mis- 
souri & Kansas Telephone Company, to on Dec. 
10. The invitation cards are beautifully and from 
what we know of the way they do these things down 
there, we can predict a most enjoyable evening. The di- 
rection of the affair is in the hands of Mr. D. B. 

Rail —— F ti 

way .—For some time, say western 
papers, there has —  aname at abuenne Meek: fom ted 
» hagas ae; Sp aunanad ehidne aamring, souks soni 
a , by means of w a 
i with stations in either direction, or 
with other moving trains. The line isnow completed and 
the trials made are reported to be satisfactory. One diffi- 
culty had to be removed by trial, namely : hether the 
contact of a rod moving swiftly along the wire would be 
steady enough to —— even current. The working 











of the a. »proved so satisfactory as to 
8 ‘i most ine! Conversation in the cars 
while running ata rate was held with the stations on 


either side with no more difficulty than between two 
common te ne stations. It is reported that the Union 
—* ee — mere ae gpennennaer a 55 the 
w gs of the ap preparatory putting it into 

News from the Front.—A special despatch of Nov. 19 
from Washington says: ‘The opponents of the Bell Tele- 
phone Company profess to be very confident that the de- 
cision of the Interior Department will be in their favor. 
They admit, however, that they have not received any 
intimations which would warrant them in making any posi- 
tive statement. They do nct understand that the board will 
enter upon the consideration of the case until the — 
tion of the 10 days’ limit within which permission has 
granted to all parties to file briefs. briefs and the 
record on both sides will be very long, and it is not ex- 
pected that the record for the petitioners can be furnished 
to the department in less than a week. The fact mi- 
nently brought out since the hearing is that Prof. Elisha 
Gray will undoubtedly endeavor to secure a patent for a 
speaking telephone on the ground that the invention is his 
alone. Patent lawyers insist that he has no rights unless 
he can affirmatively establish the fact that there was fraud 
and collusion in obtaining the Bell patent.” 

The Value of Erie.—In reply to inquiries as to the 
prospective effect on Erie of an adverse decision against 
the Bell patents in the suits now on trial in Washington, 
our opinion, says the Boston Commercial Bulletin, woul 
be that the Erie Company will be benefited whichever 
way the matter turns. If the Bell are invalidated, 
the Erie Company will be relieved of the heavy rentals 
which it now pays the Bell Company. On the other hand, 
if the patents should be emphatically sustained, then the 
Erie Commpany will insist that the competition which it 


suffers in Texas from the co: ies are now fighting 
the Bell Company shall be rigidly su . The Erie 
has not been getting the revenue from Texas that it ought 
to, and we trust its rous ment will take strong 


ground, either that Bell royalties shall cease or that 
the Bell Company shall protect it in receiving from the 
great State of Texas the revenues which belong to it. If 
the Erie Company were receiving what it ought to from 
Texas to-day, it would be already earning 5 per cent. upon 
its stock instead of 34. : 


THE ELECTRIC LIGHT. 


New Haven, Conn.—The New Haven Electric Light 

Company received last week their 50 h.-p. Armington & 
Sims engine, They have also set the second tubular boiler 
with the Jarvis furnace. 
—— N. Y.—The Schenectady Gas Company, 
Schenectady, N. Y., have decided to add an electric light 
plant. They have given the contract for the engine and 
oiler, with all the steam machinery, to the Jarvis Engi- 
neering Company, of Boston. 

A Little Poker Debt.—Mr. Richard L. Hull went to 











Washington to push an electric light and took. a hand 
there in a little game. of. poker.at the house of a friend. 
—— 000, and now declines to meet the notes he 
save, 


is defendant in one suit. in this city on a note 
for $300. “He claims that he was < gteered against ‘a 
crooked game,” 





was held. The following t a was given in the 


Town Hall, and five lights lit up the front of —— 
An engine had been provided in some boring m 
for w the special Gramme Lever 


dynamo, Mr, 

found it advisable to use a portable engine in addition, the 
work being divided. between the two. 

th in New England.—The growth of the electric 
t system in Manchester, and in other places as well, says 
Matichester (N. H.) Union, is remarkable when one 
comes to consider the brief period that has intervened 
lone the Amoskeag ———— Cony ——— 
4 pan opera- 
tion lights, and the Amory Lenntacning 
ee eee So incandescent lights. The Man- 
chester Company is — engaged in 
putting 10 large lights in the P. C. y Paper Com- 
pany’s mills, and the former at present in —— 
The streets of several New England 
cities are almost wholly lighted by electricity, Lowell, 


Boston and Portland being noted for this, and a contract | used 


has recently been made to light the entire city of Law- 


vannah.—The high electric light 
berty and Habersham streets, 

vannah News, of Nov. 16, fell with a tremen- 

dous crash at 6 o’clock last night. The fall was caused 


a runaway mule the tower. No one was hurt. | p 
The towers were —— three yearsago. They are 


anchored in a foundation of brick and cement, and were 
considered very This tower is the third one that 
has fallen in Sa One at Huntingdon and Price 


toppled over before it was finished. About a year ago 


and crashed against the tower the passenger shed, 
Py itdown. Two or three of the structures are 185 
feet ich. They are ascended by an automatic elevator, 
which, when not in use, is kept locked a few feet above 
the ground. Some months ago a painter who had been 
coating one of the towers got out of the elevator cage be- 
fore fastening it. The cage at once started for the top, 
gaining in speed the higher it went. When it struck the 
top platform the whole top was broken off. Not long ago 
a tower in Macon was knocked down by a mule. 


APPLICATIONS OF POWER. 


Worcester, Mass.—Steps are being taken to complete 
the organization of the Worcester Electric Power Com- 
pany, which will employ the Daft system. The company 

secured a building in which to install its plant, and 
Mr. E. E. Harthan has been made superintendent. Power 
will be distributed for manufacturing p and it is 
proposed to build and cpenite an electric street railway be- 
tween Main street and Washington square. 


Daft’s *‘Divine Discontent.”—‘‘ There is a grave 
suspicion abroad,” says the New York Tribune's Man 
About Town, ‘‘that Cyrus W. Field and others of 
the Manhattan Company have teen satisfied with the 
success of the Daft electric motor for some months 
past, and that it was really the inventor who was in any- 
thing like doubt. And his was dissatisfaction with what 
he had accomplished only because of his firm faith in the 
idea that he could soon attain higher results by repeated 
experiments, I have heard it suggested that there was a 
— — of ap certs. test of this motor on the New York 

mira! and Hudson River Railroad.” 














PERSONALS. 


Mr. C. N. Fay, of the Chicago Telephone Exchange and 
President of the National Telephone Exchange Association, 
is expected shortly in New York. 

Mr. G. F. Durant, of St. Louis, is East, and has been 
re Brooklyn. He has succeeded in putting the St. 





see change in first-class shape again after the late 
Gen. C. H. is just back from New Orleans, 


where he has been attending to bis duties as a Commis- 
sioner for New Jersey. He says that the Exhibition is a 
good one and will be in shape by the beginning of Janu- 
ary. With regard to the report of the National Telephone 
Exchange Association, he says that it will be out in a few 
weeks. It will be one of the most interesting of the 


MISCELLANEOUS NOTES. 


A. I, E. E.—A general meeting of the American In- 
stitute of Electrical Engineers is announced to be held at 
the House of the Civil Engineers, 127 E. Twenty-third 
street, this city, on the 8th prox. at1P. M., primarily to dis- 
cuss amendments of the by-laws, and next to hear an 
papers presented. We hope there will be a good attend- 
ance, 








A Popular Engine.—Among recent sales of Ide engines 
are the following : Jenney Electric Company, Indiapapo- 
lis, Ind., one of 60 h.-p. for the new factory ; United States 


Electric Lighting Com: Chicago, one of 40 h.-p., 
two of 60 h.-p., p he of 100 h.-p.. one of 125 h.-p., for light. 
ing the Cook County Buildings; Fort Worth Ice Company, 
one of 80 h.-p., for electric lighting. — 





Gift to a College.—The science cabinet of Seton Hall 


College, at South Orange, N, J., has been enriched by a 


finish its investigations to-morrow. 


A Standard Volt.—In 1862 M. Gaiffe remarked that the 
strength of the solution in chloride of silver batteries in- 
fluenced their electromotive force, a stronger solution giv- 
ing a smaller electromotive force. Acting upon this hint 
he has constructed a cell with a solution containing 5 per 
cent. of chloride of zinc, which gives an electromotive 
force usp — B.A. volts, or uae poe Haga Me is — 
sary to employ materials, in order to keep the electro- 
motive force of the standard cell constant. The tem- 
perature ought also to be kept constant during the time of 
observation, and to be the same degree in the various ob- 
servations. Working with well-amalgamated zinc, pure 
melted chloride of silver, limpid solutions of pure chloride 
of zinc as neutral as possible and at the temperature of 18 
deg. Cent., M. Gaiffe finds that the same solution always 
gives the same electromotive force. The liquor marked 
107 by the densimetre appears to give the legal volt. In 
using the cell, resistances of at least 5000 chms should be 
to prevent polarization. 

Trees and htning.—Mr. Percy Smith writes to the 
London Times t ‘‘the most probable cause of the lia- 
—— certain trees to be struck by lightning is that the 
are conductors of electricity. e su tion that oa 
trees are struck because they contain iron is both erroneous 
and absurd. If oak did contain iron, it would, in all 
probability, increase its conducting power and act as a 
reservative. If oak contained an estimable quantity of 
that metal, the wood would turn black on exposure to 
air, on account of the tannin which is present. This 
blackening may be seen surrounding the iron nails in * 
oak fence. The contour of the ground, nature of the soil 
and the or absence of water have more influence 
in deciding the locality of an electric discharge than the 
height of atree. Add to this the difference in the con- 
ductibility between various woods, and we have at once 
an explanation of the t iarity of tall trees 
escaping unharmed while shorter trees are royed.” 


STOCK QUOTATIONS. 


Telegraph, telephone and electric light quotations on 
the New Vork Exchange, Boston oR nan and 
elsewhere are as follows : 

Telegraph.—Am. Dist., a 29; Am. Cable, b 68}; B. & 
M..a5; Western Union, b 774, a 77. 

T hone.—Am. Bell, b 171, a 172; Erie, b 28, a 28}; 
New England, b 28. 

Electric Light.—No new quotations. 


BUSINESS NOTICES. 


Detroit Electrical Works.—We have a circular from 
Mr. Fred. H. Angell, announcing that as the manager of 
the Eastern agency of the Detroit Electrical Works, he 
has taken offices at No. 80 Astor House building, this city, 
where he is now prepared for business. 

Anti- etic Shields for Watches.—These shields, 
made by Giles, Brother & Co., State and Washington 
streets, Chicago, are an efficient protection to the works 
of watches from magnetism, as many testimonials in their 
possession show. This firm also demagnetize watches that 
are already affected. The Eastern Agent is W. A. Wales, 
16 Maiden lane, New York. 


i m & Sims’ Engine Catalogue.—One of the 
most artistic catalogues which has ever come under our 
notice is that just received by us from the Armington & Sims 
Engine Co., of Providence, R. I. It gives a full list of 
sizes and powers of their excellent engines, and should be 
in the hands of every power user. It is not only an ex- 
cellent practical Sook of reference, but in addition a verit- 
able édition de luxe. 

Business for Sale.—A well-established electrical novelty 
light and dynamo manufacturing company, with general 
business, is prepared to sell out and to make very low 
terms with a cash purchaser. Included in the offerings 
are some patents said to be worth alone the B weg that 
stock, supplies and everything are offered at. The parties 
selling have other enterprises on hand, and hence cannot 
give this electrical business the attention it demands. See 
card “ Wanted” in advertising columns. Address *‘ A,” 


this paper. 

The Belt They Like.—The Harrisburg, Pa., Electric 
Light Company writes as follows to the Shultz Belting 
Company, under date Oct. 3, 1885: ‘‘ We have no fault 
whatever to find with the belts; and while the price of 
them is very much higher than other first-class belts which 
we could have purchased, we believe these to be the 
cheapest in the end, as we have had no evidence whatever 
of any slipping on the pulleys, all the power of the engines 
being transmitted to our dynamos by the use of these belts, 
which, in incandescent lighting, is a very important mat- 
ter, and against which a few hundred dollars invested in 
belts of a quality suitable for the is no considera- 
tion.” These Shultz belts, it will be remembered, are 
made of leather tanned only on the surfaces. The interior 
of the hide, which is the fibre, is raw hide, softened and 
made pliable by a patent process. 

German Corn Remover 
Kills corns and bunions, unfailing, rapid, painless ; 25c. 
HILi’s Hark AND WHISKER DYE, black and brown ; 50c. 
PrKe’s TOOTHACHE Drops will cure in one minute ; 25c. 
Degan’s RHEUMATIC PILLS are a prompt, sure cure ; 























GaLz’s HonEY, the great cough cure; 25c., 50c. and $1. 
HLENN’s SULPHUR SOAP heals and beautifies the skin ; 25c, 
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OUR ILLUSTRATED RECORD OF ELE 


move in a direction to re-establish the normal condition 
of the circuit in which it is included. : 





PATENTS DATED NOVEMBER 10, 1885 





Electric Conduit; Henry L. Cuples, and Wilber - 
W. Lewis, Kansas City. Mo......6,..s:s005 eee 329,887 | Automatic Circuit Closer ; Patrick C. F. McCam- 
Consists in a conduit for electrical conductors, of a hol-| bridge, St. Albans, Vermont...............++.++. 830,037 


low curb provided with a cover united thereto by meansofa| The key bas a .sp in connection therewith, and a 
rabbet in one side and a lap-joint on the other, a series of | lateral movement, all of which can be readily attached to 
projections upon the interior of said curb, and independent | any telegraph-key, and on either side of the finger-button, 
removable supports upon such _ projections, said supports —— as the operator may be right or left handed, 
having depressions therein for holding the conductors, and no change is required to be made in the ordinary 
Telephone Cabinet; Frank G. Johnson, New manipulation of the finger-button, inasmuch as the end 
WOPws TW i Sian. 003 sieges taaltg ts A tis sid syste 829,009 | of the operating rer —— ——— Be maw 
The cabinet shown in use in the, fo urpose | naturally pressed tow e centre of the button, 
: “et : were tee thus automically open the circuit in the act of telegraph- 
, ing, and this without resorting to any difficult or incon- 
ee ' venient effort. J 
Testing Electric Cables; William R. Patterson, 
Chicago, Ill., Assignor to the Western Electric i 
Co., of same place......... Ferns biG 330,048 
_ Consists in pressing water about the joint and gradually 
increasing the temperature of the water, and at the same 
time observing a galvanometer included in the circuit of 
the wires of the cable, as shown in the cut. 
Splice for Cables; William R. Patterscn, Chicago, 
Ill., Assignor to the Western Electric Co., same 


re 380,049 
Consists in pees a Y-joint at the man-hole of the 
conduit in which the cable is placed, and in providing 
sufficient slack in the cable so that the repairer may lift 
the joint to the curface and make such repairs, tests, and 
connections as may be necessary, thus obviating the ne- 





i 


—— 
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330,269.—HOLDER FOR INCANDESCENT LAMPS. 





of securing secrecy, consists of sounding boards lining the 
cabinet, multiple walls and ceilings with air spaces be- 
tween, and triple windows. 
Electro Medical Apparatus; Amandus Metzger. 
New: York. No PSP 329,929 
Consists of a primary and secondary circuit, the latter 
having a condenser interposed therein. 
Arc Lamp; George G. Pyle, Cuyahoga Falls, O., 
Assignor to the American Electric Headlight 
Co., Indianapolis, fad 329,948 
Consists, essentially. of a sliding plate or frame carrying 
a roller mounted in movable bearings and ai pair of oppos- 
ing or bearing rollers between which the carbon is con- 
ducted, an electro-magnet acting to first close the movable 
roller upon or against the carbon and thus grasp the latter, 
and to raise the sliding plate, its attached rollers, and the 
carbon held thereby. and an actuating mechanism applied 
to drive one of the clamping rollers, and thereby effect the 
feeding of the carbon. 


Combined Telegraphic and Telephonic Circuit ; 

Abner M. and Thomas R. Roseburgh, Toronto, 

CWMIEE, «os occ so hee ee oe cee 329,956 

Consists in the arrangements of circuits and instruments 
whereby secondary or induced currents are sent to line, 
and the home receiver is so connected as not to respond to 
messages sent from the home transmitters, but will re- 
spond to messages sent from the distant station at the 
same time the home transmitter is in operation, and in the 
combination of a duplex secondary or induction system 
with an ordinary Morse system. 

Telephones ; —* we a —— * 
Assignor to the West Telephone Co. (Limited), | cessity of making the man-holes large enough to permit 
Kenosha, Wis...... (1), 329,982; (2), 329,983; (3), 329.984 the repairer to work therein with tongs all cehar tools 
(1) He —2— the ag ag with . ——— magnet | which are required. 

of horseshoe form, one pole being placed in contact with | P Devi Fe P . 

the diaphragm, and the other pole arranged opposite the | a iy poeta! rh —— — 

| SRO, .++.+++- 330,052 to 330,066 

| ‘The first relates to an arc lamp, and includes a spring 

_ inserted beneath the ordinary ring clutch and a stop above 

| the same ; the second to adynamo, which has a switch for 

' diverting the current from the commutator through a 

sant to the main circuit; the third to a lightning arrest- 
er, in which he provides means for detecting the location 

| ot a fault; the fourth is shown in the cut, and includes a 

carbon tension regulator, in circuit with the lifting mag- 

net; the fifth to telephone battery circuit, which is an im- 

—— upon his patent 243,165, June 21, 1881, where 
e employes a Wheatstone bridge ; the sixth, to telephone 

exchange signal, which consists of an induction-coil and 
telephone lines, one —— each of the coils. and an 

'anvunciator-drop operated by the soft-iron core of the in- 

| duction-coil when energized by current sent over one of 

the telephone lines; ‘while the remainder relate to tele- 

‘phone switch-boards, which comprise improvements in the 

details of construction. 

| Telephone Switch-board; John A, Seely, New — 

| York, N. Y., Assignor to the Western ic 

Co. Cibo Ta cnc 4s 9h done ap citndon 330,067 
Consists in distributing the calling-annunciators of the 

_ different subscribers in uniform groups upon the different 

boards, and in panting extra sets of switches or spring- 

_ jacks for each p annunciators. so that when an 














330,055.—ELECTRIC ARC LAMP. 








} 


‘ be found always within easy reach in a given position 
330,048.—METHOD OF TESTING ELECTRIC CABLES. | with respect to the said annunciator. 


ee Anson C, Tichnor, San Francisco, a 
vibratory part of the dia vhragm, and being wound with | ee ire ee —* 071 
a primary helix in a —* circuit including the fixed and| Improvement upon bis patent 800,410, June 17, 1884. 
movable contacts and primary of the inductorium of the Locomotive Alarm; William Vogel, Chicago, Ill, 
transmitter, and also with a secondary helix in cirevit| Assignor to Adolph Zeller. same place... ... + 880,074 
—— the secondary of such inductorium and with Consists of a number of elec 
the line, 
(2 and 8) Are essentially for a method of controlling the | nects, and which are electrically connected to a corre- 
vibratory movement of the movable contact of a tele-| sponding number of contacts which are placed at the 
— consisting in subjecting the same to an attractive | switch, a switch-rod which is connected with the ground- 
orce called into action by the separation of the two con. | battery, and which is provided with a device for resting 





i woo 





annunciator is thrown down a spring-jack in the line may | 


contacts, —— 
ing to the number of tracks with which the ‘switch con- |. 








upon one of the contacts, a ground. iettery whbdh,fa.con- 
a eaan to the Extn ak the main track, and ¢ sultshle oper- 


s — 





ating mechanism placed upon the ive for the pur 

pone OF SOURIS an alan bay gre n ] 

* engineer, showing wh it is safe t eed or 
not. ‘ ; J ot ae. 
© Electric Machine; Ernest P. — 

— ——— 

Relates to that class of dynamo beving ¢ and in- 


le-pieces and magnets. The poles-pieces.aré con- 
ne 9 a anon magnetic distributor of pone tren: and 
the external field-magnets are so placed that they are in 
line with both sets of pole-pieces. — 


~~ 











um 
; ‘Hes re i 
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— 
Electric Laryngoscope; Curt W. Meyer, New 
Vek. Gis ivacs. ds 1306500 4 ee —— + +4, 880,139 
The object is to provide a new which illu- 


laryngoscope, ; 

mivates the mouth and larynx, and at the came time holds 
down the tongue. Consists, as shown in the cut, of the 
combination, with an incandescent electric-lamp mounting 
having a ball provided with a transverse i “piece, 
of a socket for receiving said ball and of contact-wires 
passed through the socket and resting against the surface 
of the ball, whereby the ball can be turned in such a man- 
ner that the ends of the layer of insulating material passed 
through the ball are in contact with the conducting-v ires, 
thus cutting out the lamp, or the ball may be so turned 
that the contact parts of the ball are in contact with the 
conducting-wires. - 

Plating with Palladium ; Gaston P. and Clement 
Carry, Besancon, France ............++.-+0s0+s 330,14 
Consists in introducing into a bath containing chloride 

of palladium, phosphate of ammonia, and an alkaline 

substance, such as phosphate of soda or liquid ammonia 

Electric Wire Suppcrt; John W. Tringham, 
Wintlsor, CamnG 3 ois ics SS 330.173 
Consists of a conical-shaped, bifurcated, and exteriorly- 

threaded pin having a shank, in connection with a conica! 

screw-cap constructed to screw on said pin and force the 
arms of the pin toward each other. 

Testing and Firing A tus for Submarine 
Mines: Joseph 8S. Gibbins, Westcombe Park, 
Assignor to PP le Clark, Westminster, Eng- 

ON Baie Die ib eb al PLE PRE NIE SE ETS EE 330,226 

Contact-springs are supported on the cast-iron base ro 
near to contact with an insulated disc that the contact- 
screws on the disc strike the said — and close the 
circuit whenever the mine receives a blow. 

—— Electric Wire System; Thomas 
D. Williams, Belleuve, Assignor of one-fourth 
to John M. and William R. Kirkpatrick, 
both a. 6's accede sauces 880,227 
Consists of manholes, outer pipes, pipes having their ends 

















surrounding side holes in said manholes, and interior pipes 
having their ends in said holes, all combined and arrange(! 
to form a water-passage between the pipes, and emptyiny 
into said manholes. , 
Electric Lamp ; William Stanley, Jr., Pittsburgh, 
_ — —— 380,268 
As shown in the cut, the bulb neck has an annular pro- 
Ao ralent etal and press upon oping teas 
' ent me upon g terminals F, 
and £,, of an electric circuit. 
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